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I. A Letter from Mr. Wm. Fidge, Surgeon, 

at Portſmouth, 7 Cromwell Mortimer, 
M. D. Secret. R. S. concerning à Stone 
taken out of the Bladder of a Dog; which 
being cut aſunder had a Piece of Dog-Graſs 


in its Center. 


SIR, 


| Read at a Meeting of the 2 a: 
Royal Society, Jan. 8. Ccording to your Directions 


1746-7 I have ſcat an Account of 
the Stone I left with you; It is now fourteen 
Years ſince I took it out of the Bladder of a very 
large Maſtiff, about five Years old, belonging to the 
Porter of his Majeſty's Dock-Yard at Port/month. 
The Dog died in about three Days after receiving a 
Kick from ſome one endeavouring to part him from 
another Maſtiff he was fighting with. 

Being then an Apprentice to the Surgeon of the 
Yard, and hearing the Dog was dead, I tent the La- 
bourer, who attended the Surgery, to get him for 
me, in order to diflect. 

When I had open'd the Abdomen, I found it fill'd 
with bloody Urine; and having befote heard that his 
Death was ſuppos d to be occalion'd by the Kick, I im- 
mediately thought the Bladder muſt be the Part hurt; 
which, when I had cleanſed the Abdomen, I cxa- 
mined, and found this large Stone, with tne Bladder 
contracted clole to it on every Side, and rent at the 
Bottom about three Quarters of an Inch; ſo that 
what Urine came to the Bladder was dilcharg'd 

Uu into 
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1 $80] 
into the Abdomen; which was plainly the Cauſe of 
his Dcath. 
When 1 firſt took it out it weigh'd 10 Ounces 2 
Drachms and an half. It is not more than two 
Months ſince I cut it afunder; when, finding it 
form'd upon (as J imagine it it is) a Piece of 
Dog Graf, I thought it would not be an unacceptable 
Preſent to the Curious 1 therefore, having ſome At- 
fairs which call'd me to Town, I brought it with 
me for that Purpoſe. 
What is to be farther remarked is, that I did not 
find any the leaſt Particle of Gravel or Sand either 
in the Kidneys or Ureters; and that all the Bones 
(except the Ribs and Cranium) are more or leſs 
carious, as the Bones you have with the Stone. 

It, when you ſhew it to the Royal Society, it ſhould 
be thought deſerving a Place among their Curioſities, 
it will give me the greateſt Pleaſure, in having this 
Opportunity of preſenting ſomething worth the No- 
tice of fo Learned and Ingenious a Body of Gentle- 


men. Iam, 
SIX, 
With all due Reſpect, 


Tour moſt obedient, 


London, Dec. 29. humble Servant, 
1746. 
William Fidge. 
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II. An uncommon Dropſy from the Want of a 


Kidney; and a Deſcription of a large Saccus 
that contain d the Water, by Samuel Glaſs, 
Surgeon, at Oxford; ſent to Dr. Mead. 


November 11, 1746. 


! Jan. 8. M, Nix, who lived at Hampton- 
| Pe Poyle, a ſmall Village in Oxford- 
| ſhire, had been N all her Life for the pte- 
ternatural Size of her Belly. After her Death, I had 
the Curioſity, together with ſome learned Gentlemen 
of the Univerſity, to inſpect her Body. Her Mother 
was then preſent, and inform'd us, that this her 
. Daughter was born dropſical; that ſhe herſelf had 
5 been ill of the ſame Diſeaſe for ſome time before, 
5 and during, her Pregnancy; but, on the Birth of 
this Child, ſhe was freed from that Diſorder. 

The Child, tho' born dropſical, prov'd otherwiſe 
healthy; and, notwithſtanding the Diſeaſe continu- 
ally 1acreaſed as ſhe grew up, liv'd to be ncar twenty- 
three Years of Age. 

She was a tall well-proportion'd Woman, except 
with Regard to the enormous Size of her Belly; and, 
for one of ſo unwieldy a Bulk, healthy, brisk, and 

ative. Her Appetite was always good, and ſhe was 
never more than ordinarily thirſty ; had no remarkable 
Difficulty of Breathing, not even when ſhe lay ſu— 
pine, nor did her Thighs or Legs ever (well. Her 
Menſes, which appeard at the uſual Time of Life, 
continued regular, till Within eight Months of her 
Death. The only Complaint was now and then a 

| Uu 2 Pain 
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Pain in making Water; and the Quantity ſhe made 
was commonly about four or five Ounces. 

Upon the Suppreſſion of her Catamenia, there ſuc- 
ceeded a Dyſpnæa, Loſs of Appetite, Emaciation of 
the ſuperior Parts, and a Tumefaction of one of her 
Legs with Ulcerations. Theſe Symptoms gradually 
increaſed till her Death. 

Upon taking the Dimenſions of her Body before 
Diſſection, we found the Circumference of her A6 
domen to be juſt ſix. Feet four Inches, and from the 
Xyphojd Cartilage to the Os Pubis it meaſur'd four 


Feet and half an Inch, The cutaneous Veſlels, diſ- 


tributed upon the Abdomen, were remarkably large, 
and diſtended with Blood, and the ſpurious Ribs 
were preſſed greatly outwards and upwards. 

After this general View of the external Parts, we. 
began the Diſſection, by dividing the Cartilages of 
the ſix ſuperior Ribs, and raiſing the Sternum. The 


Thorax being laid open, we obſerved that the Dia- 


phragm was forcibly protruded into that Cavity. 
The Baſe of the Heart lay under the right Clavicle, 
and its Apex upon the moſt convex Part of the Dia- 
phragm; which Convexity advanced as high up as 
the third ſuperior Rib. The Lungs were ſurpriſingly 
ſmall, ſcarce exceeding in Magnitude thoſe of a new- 
born Child. The right Lobe ſlightly adher'd to the 


Pleura, the left was free, and both were in a ſound 
State. Within the Pericardium was found, as uſual, 


2 ſmall Quantity of Liquor, but none in. the Cavity 
of the Thorax. 


Me next perforated the Abdomen in the moſt con: 
venient depending Part, and evacuated from thence 
a ſurpriſing Quantity of Water, which was lightly. 
tinged 
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tinged of a Coffce-Colour, limpid as Urine, and not 
in the leaſt fetid. This Water was carefully mea- 
ſur'd, and found to be not above a Pint lets than 
thirty Gallons Wine Meaſure ; which muſt weigh, 

according to the common Calculation, near 240 /. 
We afterwards made an Inciſion into the Abdo- 
men along the Linea alba. The Integuments 
upon the epigaſtric Region were very thin ; the ab- 
dominal Muſcles much extcnuated ; and above the 
Umbilicus the Tunica celluloſa contain'd no Fat; but 
from the Navel to the Os Pubis, the Panniculus 
adipo Poſs was half an Inch thick. Upon dilating the 
Inciſion, the large membranous Bag that contain d 
the Water * itlelf to View, adhering tranſ- 
verſly about ten Inches to the anterior Part of the 
Peritonæum. 
This Adheſion being ſeparated, we had à full 
View of this wonderful Reſervoir, which was of an 
enormous Size, and had almoſt occupicd the whole 
Cavity of the Abdomen. In Figure, Colour, Thick- 
neſs, Number, Magnitude, and Diſtribution of Blood 
veſſels, it very much reſembled the Uterus of a 
Cow at the End of Geſtation. The whole Inſide was 
ſcabrous, and look'd as if parboil'd ; and here and 
there was oblerv'd a ſmall Quantity of a Coffce- 
colourd Sediment. On the left inferior Part was 
diſcover'd the. Orifice of a Duct, which open'd ob- 
liquely into the Cavity of the Saccus, and would 
eaſily admit of a large Gooſe-Qui:]. From this Open- 
ing the Tube advanc'd about twelve Inches between 
the Membranes of the Bag obliqucly upwards, and 
towards the right, from whence it was inflected 
downwards, and paſs' d between the Duplicature of 
the 
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the Ligamentum latum Uteri, to be inſerted into 
the Bladder of Urine. The Saccus was connected to 
the Ligamentum ſuſpenſorium Hepatis, to a conſi- 
derable Part of the Meſacolon, to the Peritoneum 
on the right Side in two or three different Places, 
to the ſame Membrane the whole Length of the 
Spine, and to the Ligameutum latum Uterz on the 
right Side of the Body. 

The Liver was ſound, but leſs than in a natural 
State; and its convex Part adher'd clofely to the 
Diaphragm. The Stomach, Spleen, Omentum, ſmall 
Inteſtines, and the upper Part of the Colon, were 
thruſt very high up into the left Hypochondrium. 
The Convolutions of the lower Part of the ſame 
Inteſtine were intitely obliterated ; and that, toge- 
ther with the Rectum, formed one continued ſtrait 
Tube, from the left Hypochondrinm down to the 
Anus, The left Kidney, with-its emulgent Veſſels 
and Ureter, were in their natural State and Situation. 
The Uterus, Tuba Fallopiana, and Ovarium, on the 
ſame Side, had nothing. preternatural ; but, on -the 
right Side, the Fallopian Tube and Ovary were diſ- 
pos'd in a very extraordinary Manner. The Tube, 
by means of the Adheſion of the Ligamentum latum 
Literi to the Saccus, was extended to three times its 
ordinary Length. The Ovary was likewiſe, by the ſame 
Cauſe, renderd very preternatural, being no leſs 
than five Inches three Quarters long, one Inch broad, 
two Tenths of an Inch thick, and two Inches and 
half diſtant from the Urerus. The Bladder of Urine 
was very ſmall, bur appear'd to be ſound. 

We then made an accurate Search for the right 
Kidney; but, to our great Surprize, found no 

ſuch 
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ſuch Y7{cus, nor any thing analogous to it, unleſt 
the Saccus that contain'd the Water already de- 
ſcrib'd, may be eſteemed ſuch: And what ſeem'd to 
favour this Opinion, was the Diſpoſition of the 
emulgent Veſſels on the right Side, which were pro- | 
pagated from the Aorta and Vena cava to this Sac- MN 
cus, in the ſame manner as to the Kidney on the 
oppolite Side; and, after having ran twelve or four- 
teen Inches between the Membranes of the Bag with- 
out any Ramifications, were diſtributed all over it | 
in the Manner before-mention'd. | 
From the foregoing Account the following g Que- | 
rics are naturally ſuggeſted, which I leave to the . 
Determination of the Learned: | 


Query Was not the Faccus originally a mis-ſhapen. 
Kidney, and the Dutt a Ureter? 

Query 2. Was not the Water contained in the Sac- 
cus prevented from growing putrid, by being con- 
tinually drain'd off thro' the Duct into the Bladder 
of Urine, and by being afreſh ſupplied by the 
emulgent Artery ; and more being fecreted than 
was evacuated, the Quantity thereby continually 

increaſed? 

Nen 3. Was not this the Reaſon why the Patient 
had never any anaſarcous Swellings of her Thighs 

or Legs, nor any Thirſt, or other Signs of a con- 

firm'd Dropty ? | 

Ver 4. Were not the Lungs prevented . grow - 
ing by the great Diminution of the Cavity of the 
Thorax, and the Preſſure they ſuſtain'd from the 
diſtended Abdomen? And might not their never 
having occupied a larger Space than they did at 
Birth, be the Reaſon ſhe never labour'd under any 
Difficulty of Breathing 


— 


„„ —— . nee * 
- — P ” . 
— — 
CY * uf 


- ”— ww ou 4 it .- 


Query 


[ 342 ] 


the ſuperincumbent Weight, prevented from di- 
lating itſelf ; and that the Reaſon why the Water 
was often made, and always in ſo ſmall a Qnan- 
Tity ? 


In order to convey a more clear Idea of the ſeve- 
ral Parts already deſcrib'd, to thoſe who may not 


have an Opportunity of inſpecting them (they being 


properly preſerved for that Purpoſe), and being ſen- 
ſible of the great Difficulty of clearly repreſenting by 
Words ſuch Things as are out of the ordinary Courſe 
of Nature, I muſt beg Leave to refer the Reader to 
the Figures hereto annex'd. 


Fee TAB. I. 


210. 1. 


aaa, The great Saccus that contain'd the Water. 

6, The greater Diameter of the Saccus. 

ce, The leſſer Diameter. | 

4, A prick'd Line ſhews the Entrance of the emul- 

gent Veſlels. 

ef, Shews the Courſe of the Du between the Mem- 

branes of the Saccus. 

f, The Oritice opening obliquely into the Cavity. 

eg, The inflected Part of the Duct, after its Egreſs 
from the Saccus, Which paſſed between the Liga- 
mentum latum Uteri to the Bladder of Urine. 

g, The Duct, divided near the Bladder, where its 
Cavity was ſo ſmall as only ro admit of a com- 
mon-liz'd Probe. 55 


FIC. 


Query 5. Was not the Bladder of Urine likewiſe by 
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F16. 2. | 


Repreſents the poſterior View of the Uterns, Fal. 
lopian Tubes, and Ovary. 


aa, The Uterus. 

A, The Os Tineæ. | 

bc, The Fallopian Tube in a natural. State. 

c, The Morſus Diaboli. 

d, The left Ovary in a natural State. 

ee, The Ligamentum rotundum. 

fe, The right Fallopian Tube. 
The Mar [us Diaboli. 

775 The right Ovary. 

ii, The D ee rotundum. 

kkik, The Ligamentum latum Uter;. 

U, Its Adheſion to the Saccus. 


-- 


wal AS DAaD.D —”— tht... & na Ali. ts. A . 


the. that tet 4 


- -27 -—— oo I Ee —_—_— * * 2 we W ww 


3 344 J 


III. An Explanation of an ancient Inſcription 
diſcovered at Rutcheſter, the laſt Station in 
England, upon the Roman Wall, 1744; 
by John Taylor, LL D. Chancellor of Lin- 


coln, and Regie of the U AP of 
Cambridge. 


Read Jan. 15. 
1746-.7 
1MP. CAES. M. AVRELIO. 
SE VERO. ANTONINGO. 
Av. PIO.FELICI.M.PARTHIC. 
1. e. MAX PRIT. MAX. GCE RM. 


Auguſto. MAX.PON TIFICI. MAXIM. 
TRIB.POTEST.XVIIL.1MP.IT. 
COS.III.PROCOS.P,P.CO1-I. 

FIDA.VARDVL.CREO@ANO 


NNANA.FECIT.SVB. CVRA,TCO. 
LEG. XX. GR. 


According to the Copy given me by Dr. Hunter 


of Durham, who copicd the Inſcription this laſt 
Summer. 


This Inſcription addreſſed ro Caracalla has nothing 


in it very ſingular, except the Title of the Cohort 
that dedicated it, namely, 


FIDA.VARDVL.CREOQANONNANA, 


chucerning which I ſhall offer theſe few ConjcAures. 
The 
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The Varduli were a People of Hispania citeriur, 
mentioned by Pomponius Mela and others; and are 
recorded now, in no leſs than three Inſcriptions, to 
have ſetved in Britain as Auxiliarics. The two 
other are printed in Zorfley's Britannia Romana, 
Northumb. No. xcivꝰ. Durh. xxvi. We find Troops 
of ſeveral Nations to have been here upon the ſame 
Occaſion, as Cohors prima, ſecunda, &c. Bata vorum, 
Dacorum, Nerviorum, Tungrorum, Delmatarum, 


Thracum, Cc. 


This Cohort of the Farduli is intituled FDA, a 
very common Appellation, and morcover CREOQA- 
NONNANA ; the laſt Letters of which J ſeparate, and 
read without inſerting a ſingle Letter AN ToNINI- 
ANA, thus, ANONNANAa. Nothing is ſo frequent 
in Inſcriptions, as this compendiary Way of writing 
ANTONINVS, and its Derivatives, Thus in Horſ/ley's 
Inſcriptions, 


M.AVR.ANTON NO. p10. 
North. cx111. 


M.AVRELL ANONINI.PIIL.FELIC. 
North. xciv*®. 


— — — 


co. 1111. BR. 


A\TONNIA. 
North. LXXVI. 


Upon this Hint therefore I am perſuaded, that 
when the Stone is next inſpected, theſe little Apzces 
will appear, which are eaſily oyerlook'd, when this 
brief Manner of Writing is not expected or attended 


to. 
WS Ia 
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In regard to the Appellation Antoniniana, it is ob- 
ſetvable of the ancient Militia, that ſeveral of their 
Cohorts and Legions, as well Roman as Provincial, 
complimented themſelves with the Imperial Sur- 

name, of which I ſhall producc ſome Inſtances. 


1 N DIS. MANIBVS. 
| | c. AN TONI. c. F. 


OVF. AEGRILLI. 

P MIL. LEG, VII. CLAVDIAE. 
|  PIAE. FELIC. ET. FIDEL. 
7181 | VIX. ANN. XXXIIX. 
'. | | M. VII. D. vir t. Pf 
ö M. AEGRILIVS. FRATRI 14 
DVLCISSIMO. F. c. 


— 
— 


22 


—— 
* 


v_e © 7 - .——_— „ ww I _  — —  A©D_— 
—_ 2 * * wy 
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* 


Gruter. xxl. 4. 


I. O. M. 
COH. I. AEL. 4 

DA. GORD 

ANA. 


— — _ 9 
r '  wrrrm—_— _= ___— - - +— c<aF 'v 


= Horſl. Cumberl. v111. 
i. e. 


lo d Optimo Maximo COHors I. AELia DAcorum 
GORDIANA. 


4 


es. At 


. NVMINI FOR 
1 TIS.FORTVNE, 

{ M. AVRELIVS. 
MARINVS. MIL. 
CON. VII. PR. p. v. 
SEVERIANAE. 
| | Gruter. MX111. 10. 
| -- 
1 COHort;s VII PRetorie Pie Vidricis SEVE- 
| RIANAE. But 


* 
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. But the Imperatorial Addition ANTONINIANA is 
perhaps the moſt frequent of any, as the Name of 
Antoninus was aſſumed by à long Series of Empe- 


TOS. 


4 DEAE. EON AE. M. OPILIVS. RESTIO. 
79 MILES. LEG. XXII. AN TONINIANA E. P. P. F. 


Gruter. LxxxvII. 4. 


1 
DE ABVS. MATR. 
ions. REGVLYS. MI 
. LEGIONIS. VI. 
ANTON INIANE., 


Gruter. xcil. 2. 


* 


D. M. 
MARINA. SECVN 
DINA. VIX. ANN. LIII. 
L. AVRELIA. SATVR. 
VIX. ANN. XXI. 
L. AVRELIVS. INCGENvvs. 
NI LES. LEG. XIII. GEM, 
' ANTONINIANAE, 
; | MATRI. ET. SO 
: RORI, POSVIT;: 
Gruter, DXXV11t. 8. 
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Dv. 21 

ET. MEMORIAE. 
AETERNAE. VE 
GETINIAE. RO 
MANAE. MEM 

MIVS. RVSTICVS, 
MILES. LEG. V. 
VICTRICIS. AN 
TONINIAN, CON 
IVGI. INNOCENTISSI 
MAE. LOCO. PERE 
GRINO. DEFVNCT. 

P. C. ET. SVB. ASCIA.D, 


Reineſ. v111. 68. 


But more particularly the two following, as they 


both bear Date under Caracalla; and one of them 
the very Year of his fourth Conſulate, when he was 


collegued with Balbinus, and of conſequence nearly 
coæval with ours. This is to be ſeen in Gruter, 


XLIV. 2. and runs thus: 


P. AEL. VICTORINVS. ROMANI. vIVENI. FP. 
AVRELIANA. POPA. MIL. cok. v. PR. ANTONINIA 
NE.P.V.7.VERI. HERCVLI. DONV.POSVIT.LIBI 
ENS.VOTO.VT.GRATIAS. AGO.DEDICAVIT. 
III. NON. NOVEMBRE S. 
IMP. ANTONINO. AVG. N. III I. ET. D. 
CAEILIO.BALBI NO. I I. Cos. 


The other is ſomewhat earlier, and bears Date 
between his ſecond and third Conſulate. 


I MP, 
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IMP. CAES. M. AVRELIO. 
ANTONINO. AVG. SEVERI. p. 


TRIB. POT.VIILI. COS. 11. 
COH.I.VIG.ANTONINIANA. 
CN.RUSTICVS.RVFINVS.PRAEF.VIG. 
* T1B.CLAVDLVS.MARCELLINVS.TRIB, 
HH etc. 


. 
> ? ' 
þ | 
bh - 
2 

*. 


Reineſ. 111. ult. 


There is yet a third, which, beſides the Title An- 

| toniniana, and the Correſpondency of Date (for it 

| ; was creed in the Conſulate we have been ſpeaking 
| 


of) is likewiſe remarkable for the fame Scriptura 
compendiaria. I ſhall give it whole from Gruter, 
CVIII, I. 
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6 IN. H. D. D. 

| GENoO. SANC 
TO.M.AVREL. 
CL.POMPEI AN 

vs. MIL. LEG. vIII. 
ANON N ANAE 
AvG. B. F. Cos. k. 
IANVAR. I Mp. D. N. 
ANONNo.IIII. Er. 
BALBINo. I I. cos. 
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What remains to be accounted for is CRE Och. 
Which Letters if any one ſhould compare with Hor/- 
les Durham Inſcription, Nꝰ. xxv1. where mention 
is made of the ſame Yardul:, he will find a very ſtrong 
Reſemblance; 
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Reſemblance; and be apt to conclude, that what 
explains the one, will bid very fait to explain the 
other. That Inſeription runs thus, 


. O. M. 
« 5 -'- ATi; Con. 
VARDVLOR, 
CREQ@ 
V.S.LL.M, 


CR then I take to be diſtinct Marks, and expreflive 


of C:ivinm Romanorum. And of this I find little 3 
Room to doubt, when I obſcrve the ſame Marks ap- - 
ed to ſeveral Corps, who were as ſtrictly Provincial 
as our Farduli; ſuch as Afri, Aſturienſes, &c. | 
L. PRAESENTIO. L. FI L. : 
LEM.PAETO. x: 
L.ATTIO.SEVERO. — 4 
PRAEF.COH.I.AFR. : 


C. R. EG. IVDICI.sELECTO. Ex. 
V.DEC.PR.AVXIMI.PAT.COL. 


AEDILI.IL.VIR.ANCONAE. 
Gruter, CDLIX. 9. 


6 "Th * 
A eee De n 


1 | 
t | SEXTL.CLASENO . 9 . 2 © 0 2 : 
| 9 0 > 0 2 00 0+ 0 PRAEF.COH. ! 
Wh Gruter. CCCLXXXVIII. 3. 
wil „ 
. DIANAE 
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DIANAE 
SACRAVIT 
= - 

ITALICVS 

PRAEF. 

ALAE.I.VLP. 
CONTAR. 

OD. C. R. 


DEIS DEABVYS. 
ALA. I. vL P. co. 
oo. C. R. CVI. PRE. 
Q. ER, INCGENvvs. 


Gruter. 1 1. 6. 


But ſtill more expreſly, 


„ nnr. 
. + LEG. III. GALLI CAE 
- . . III coh. GALLICAE. 
civIVM. ROMANORVM. 


Gruter. coxc ix. 3, 


And moreover what kind of Citizens, we are told 
more than once; viz. Juris Italici. 
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4 T.FL.BARSI.V 
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T.F.VERECVND. 
MAG.EQVES.ALAE. 

I. FLA. AVG. BRIT. ©» 

C. R. IVR. IT ALI CI. 
Gruter. DxLII. 7. 


The Freedom of the City had been for ſome time 
before this a regular Reward for the Fidelity of the 
Provinces, or any other military or civil Merit. The 
famous Oration of the Emperor Claudius, or the Ack 
for incorporating the People of Vienne in Gaul (a 
large Fragment of which is preſerved in Gruter, p. 
D11.) is a remarkable Inſtance of what I have ad- 
vanced. Qui. ERGO. NON. ITALICyS. SENATOR. 
PROVINCIALI. POTIOR ? EST. I AM. VOBIS. VM. HANC. 
PARTEM. CENSVRAE. MEAE. APPROBARE. COEPERO- 
QVID. DE. EA. RE.SENTIAM. REBVS. OST ENDAM. SED. 
NE. PROVINCIALES QVIDEM SI, Mopo. ORNARE. 
CVRIAM. POTERINT. REIICIENDOs. PYTO. For ſo 
the laſt Words muit be emended, as they have been 
reſtored by Reineſius and Grevins. 

After wards, probably a little before the Date of 
our Inſcription, which is near the End of the Reign 
of Caracal/a, came the general Conſtitution of that 
Emperor; the Memory of which being freſh might 
probably occalion the Inſertion of the Words C:vum 
Romanorum in this Monument, I orbe Romano qui 
ſunt, ex Conſtitutiane Imperatoris Antonini Cives Ro- 
71am effeett ſunt, are the Words of Ulpian, in the firſt 
Book of the Digeſt. Tit. de*Statu Hominum, Law 
XviTr, That the Auteninus there mention'd was our 
Cæracalla, is abundantly made good by Baron Span- 
gem, 
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hem, in his Comment upon that Text.. To which 
let me add the Words of Prudentius, produced by 
the ſame learned Writer upon the Occaſion. 


Hinc frenaturus rabiem Deus, undique gentes 
Inclinare caput docuit ſub gentibus iſdem, 
Romanoſque omnes fieri, quos Rhenus et Iſter, 
Quos Tagus aurifluus, quos magnus inundat 
Hiberus. 
Corniger Heſperidum quos interlabitur, et quos 
Ganges alit, tepidique lavant ſeptem oftia Nils. 
Jus fecit commune pares, et nomine eodem 
Nexuit, et domitos fraterna in vincla redegit. 


What remains EO &, I would reſtore EQ, ac- 
cording to the Model of the Durham Inſcription 
produced above: 


— 


COH. vAR DVL. c. x. Kd. oo - 


For the Difference in Stones is ſo minute in this Par- 
ticular, that I will venture to pronounce, tho I never 
ſaw the Inſcription, it may as well be one as the 


other. And I read the whole Title of the Cohort 
thus: 


Colo, I FIDA VARDVLorum Civium Romanorum EQuitata 
Milliaria ANTONINIANA. 


Concerning which I have ſomething to offer. 


The frequent meation of Equeſtrian Cohorts, or, 
to ſpeak more adequately, of Cohortes Equitate, in 
old Inſcriptions, I obſerve to have been a great 

"WY 2 Choque 
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Choque upon ſeveral Antiquaries, who have been 
taught to conſider the Cohorts as appropriated to the 
Foot Service, as the Alæ and Turmæ were to the Horſe. 
Mr. Horſley in particular, p. 94. imagines, the Co- 
hors prima Claudia Equitata, which he met with in 
the Notitza, was intended to intimate, that this Co- 
hort had been promoted from the Foot to the Horſe 
Service, But when that Gentleman was led, by the 
Mark or Monagram in the Durham Inſcription re- 
ferr'd to in theſe Papers, to conſider that Corps as 
conſiſting of a thouſand Horſe, his Difhculty is in- 
creaſed to that Degree, that he does not know what 
to affirm upon it. Now of all this there is a very 
caſy Solution. 

The Auxiliary or Provincial Cohorts (for of them 
only I obſerve what follows) were cither intirely or 
purcly Foot, like the Legionary and ordinary Co- 
horts; or clſe they had a Mixture of both Kinds of 
Militia, and conſiſted of Horſe and Foot together. 


1 MP. CAESAR. DIVI.VESPASTANI, F.DOMITIA 
NVS. AVGVSTVS.GERMANICVS.PONTIFEX.MAXI 
MVS.TRIBVNIC.POTEST.XII.IMP.XXII.COS.XVI. 
CENSOR.PERPETVYS.P.P. 
PEDITIBVS.ET.EQVITIBVS.QUI.MILITANT.IN.COHO 
RTE. [[t-ALPINORVM. efc. 
Gruter. DLxxIv. 5. 


This latter Sort, as they could not properly be 
rank'd under either Denomination of Horſe or Foot, 
'for they were made up of both) ſeem to have ap- 
propriated to themſelves the diſtinguiſhing Title of 


COHORTES EQUITATAE, Corps of Infantry with a 
Mixture 
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Mixture of Horſe. And of this Term, ſo very ſigni- 


ficant, and fo little underſtood, I find frequent Men- 
tion. 


L. BRV TTIO. L. F. 
PAL. CELERI. 
EQVO.PVBLIC. 
PRAEF. Co. III. AVG. 
THRAC, EQVIT. 
Gruter. DXXXIV. 2. 


Q. CAECILIO. Q. F. 
AN.OPTATINO. 
PRAEF. COH. I. AQVI 
TANOR. EQVIT. 
PON TIA.T.F.SABI - 
NA.MATER. 
FLAMINICA, 
LN N 5. 


| 


Gruter. DXXXIV. 4. 


P. LICINIO. P. F. 
GAL. LICINIANO, 
PRAEFECTO, 
COHORTIS, vII. 


PRAELECTOHA VM. | 
EQVITATE. IN, | 
GERMANIA. 
TRIBVNO. 
MILITVM. LEG. 
N 
EVIA. PRAEFEC TO. 


Gruter. DL, 4. 
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P. LICINIO. P. P. 
GAL. MAX f Mo. 
PRAEFECTO. 
COHORTIS. II, 
GALLORVM. 
EQVITATE. IN. 
DACIA.TRIBVN. 
MIL. LEG. VII. 
CLAVDIAE.PIAE. 
FIDELI1S. P. LICINIVS. 
LICINIANYS, 
FRATRI. 


Gruter. DL. 5. 


M. MAENIO. C. F. COR. AGRIP 
PAE. ET. VSIDIO. CAMPESTRTI. 
HOSPITI. DIVI. HADRIANI. 

: 'PATRIS. SENATORIS. PRAEF. COH. 


II. FL. BRITTON. EQVITAT. 
ELECTO. A. DIVO. HADRIANO. 
ET. MISSO. IN. EXPEDITIONEM. BRIT 
 TANNICAM. TRIB. COH. I. HISPA 
NOR. EQVITAT. PRAE. ALAE.I, 
GALLOR. ET. PANNONI OR. CATA 
-PHRACTAE. etc. 
Reines. vt. 128. 


Nor have we theſe Teſtimonies only, but alſo a 
Full and deciſive Proof of this Denomination, and, 
what is yet behind, of their Number alſo, in a Writer 
very well versd in military Affairs, Hyginus, who 

Wrote 


Wy 

wrote a Treatiſe 4e Caſtrametatione, in the Time of 
Trajan. From him we are informed, that theſe 
Troops were cail'd Milliariæ, as conſiſting of a thou- 
ſand private Men, Part Horſe and Part Foot, The. 
Proportion of the former of theſe to the latter was 
nearly as one to three, vg. 240 to 760, inſtead of 
250-to 750. Which little Difference was poſſibly 
occaſion d by the Neceſſity of dividing them into 
Centuriæ and Turme. The Author's Words are: 


Habet Cohors Equitata Milliaria pedites ſeptingen- 
3 gentos ſexaginta, centurias aecem, equites ducen- 
tos quadraginta, turmas decem. 


And again; 


Meminerimus itaque ad computationem cohortis equi. 


; tate milliariæ pedaturam ad mille trecentos ſexa- 
; ginta dari debere. 
3 ; Which is to be thus explained : The Pedatura of 


this irregular Corps, in their Incampment, would not 
be the ſame as the Pedatura of an uniform Body 
of Infantry, ot the fame Number, but would exceed 
it by 360 Feet; for the Proportion of the Room of 


one Horſeman to one Foot-Soldier he aſſigns as 24 to 
one 


Omnis miles provincialis accipit pedaturam, pedem, 
d4djecta quinta — eques autem duos ſemis, adiecta 
quinta. — Habebis itaque Cohors equitata mil- 

liaria equites ducentos q uadraginta, quos redigo 

þ ad peditem, ut pedem, quod accipit miles, ad duos 
ſemis, quod accepit eques. Fit dimidia ſumpta 

duttum quingquies : fic trattabimus numerum equt- 

| tum, fit cen!1m viginti: ducemus quinquies, fun 
|  ſexcent: : 
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ſexcenti: accedunt ex eadem Cohorte milliaria, 
detrattis equitibus, reliqui pedites ſeptingenti ſexa- 
ginta: fit cum ſuperiori mille trecenti ſeraginta. 

For the Mark © I account thus: The uſual Note 
of a Thouſand is either I between CC's, thus 
CID; or elſe X, thus CXO. The former Figure, when 
cloſed at the Top, exactly reſembles an ancient M, 
thus O; and the latter, when ſhut up, a Figure of 
Eight inclined (69. Both which Marks have been 
long uſed to expreſs a Thouſand. The latter is the 
Mark before us, the X between CCs, but cloſed 
in on all Sides, thus, ®, if this be in Reality 
the Figure upon the Stone. For Mr. Gordon in his 
Ter Septentrionale copying an Inſcription, wherein 
there was the Mark of four Thouſands, gave us the 
Thouſand incloſed on all Sides, the very Mark in 
our Inſcription; but upon Mr. Horſley's Inſpection 
it turned out to be the ſecond Figure, the Thou- 
ſand inclos'd only at both Ends thus O0. 

The laſt Part therefore of the Inſcription is to be 

thus underſtood : 


COHors I. FIDA VARDVLorum Ciumm Ro- 
manorum EQuitata Milliaria ANTONINIANA 
CECIT SYB CVRA T. ee 
buni, or Centurionis LEGionis XX. * Genio Rome. 


Which laſt Words are to be applicd to the Empe- 
ror, and contain a Compliment at that time of Day 
not unuſual, 


St, Jobn's College, Cambridge. 
Jan. 1. 1744-5. 


IV. 
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IV. An Abſtraf of the Rev. Mr. Gould's 


Account of Engliſh Ants; in a Letter from 


the Rev. Henry Miles, D. D. and F. R. . 
70 Mr. Henry Baker, F. R. &. 


Read Jan. 15. F HERE ſend you a ſhort Abſtract of an in- 
. genious Treatiſe on Eungliſb Ants, the 
Peruſal of which has entertained and inſtructed me 
not a little; and as the very induſtrious Author has 
made more Obſervations than any other Perſon 
amongſt us appears to have done, and has diſcover'd 
ſeveral curious Particulars not mention'd by other 
Writers on the Subject, I thought you would not be 
diſpleaſed to ſec a brief Account of the Performance, 
with a few Remarks and Emendations I have taken 
the Liberty to make. 

The Book is intituled, * An Account of Engliſh 
Ants; which contains, 1. Their different Species 
and Mechaniſm; 2. Their Manner of Government, 
and a Deſcription of their ſeveral Queens: 3, The 
Production of their E2gs, and Proceſs of the Young : 
4. The inceſſant Labours of the Workers, or com- 
mon Ants; with many other Curioſities obſervable 
in theſe ſurpriling Inſects: By the Rev. Vm. Gould, 
A. M. of Exeter College, Oxon. London: Printed 
for A. Millar, oppoſite Katherine-Street in the 
Strand, MDCCXLvI1. in large 12940. 


CHAP. I. Contains a Deſcription of Ants in general, 
their various Sorts, Colour, and Structure of their. 
Parts. 


2 2 Five 
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Five Species of Ants have occurred to the Obſer 
vation of our Author. 1. The Hill Ant, vulgarly 
called the Horſe-Ant. 2. The Jet Ant. 3. The red 
Ant. 4. The common yellow Ant. 5. The ſmall 
black Ant. | 

Having deſcribed the Size and Colour of theſe, he 
proceeds to deſcribe the Structure and nice Mechaniſm 
of Ants with great Accuracy; obſerving, that, be- 
ſides the Viſcera, there is in the Body of Ants a Bag 
of corroding ſpirituous Liquor, which they can eject 
to a conſiderable Diſtance at Pleaſure. This Parti- 
cular has alſo been obſeryed by other Writers. 

He ſays, he has met with a Ligament in the red 


Ant, which uniteth the Breaſt and Body, conſiſting | 


of two Lobes ſomewhat round ; but in other Ants 
there appears but one Lobe, which riſes higher, and 
is broader, than the Lobes in the red. It is this Spe- 
cies of red Ants, which he has obſerved to have a 
Sting, of the ſame Contexture with that of a Bee, 
in Miniature: In other Ants he has met with no 
Sting; but they bite, or make a ſmall Inciſion, with 
their Saws, ejecting ſome of the afore-mention'd cor- 
roding Liquor, exc. The red Ants, which are fur- 
niſhed with a Sting, he obſerves live more open, &c. 
and are more bold than any of the others ; and there- 
fore ſuch a Weapon is ſerviccable to them. 

The Jet-Aats, he informs us, have a peculiar diſagree- 
able Smell, which he imagines may be a great Preſerva- 
tive to them againſt an Enemy; — and that the Spirit 
which all Ants eject is very ſtrong, affecting at a ſmall 
Diſtance in the ſame manner as Spirits of Hartshorn. 


* 


CHAP. 


a 

by 
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' CHAP. II. Treats of their Colonies, Cells, Sc. 


Here our Author obſerves, that tho' they unite in 
Colonies, in ſuch Places and Situations as are moſt 
agrecable to their different Natures, &c. yet their 
Reſi dence is not ſo limited as to admit no Variation ; 
however 'tis worth obſerving, that the ſeveral Spe- 
cies never ſo intermix, as to aſſociate and breed to- 
gether, tho' they will live near and good Neighbours 
one to another. 

Their Architecture, he ſays, is adjuſted with remark- 
able Curioſity and Art, the whole Structure being di- 
vided into a Number and Variety of Cells, communi- 
cating all of them with one another by little ſubterra- 
neous Chanels, which are circular and ſmooth ; but 
as for the Incruſtation, moſt Virtuoſi have mention'd, 
in the Apartments of Ants, our ingenious Author 
obſerves, that after the moſt careful Obſervation he 
could never find any Compoli tion in their Structures; 
the Cells being formed in the Mold itſelf, without 
any Addition of Glew, Straws, c. He acknow- 
leges it may be otherwiſe in hotter Climates, where 
Sand is more apt to crumble, 

Their Works, as he informs us, are all carried on 
by the Aſſiſtance of their double Saws, and the Hooks 


which are placed at the Extremity of them, deſcribed 


by him in the preceding Chapter. The Proceſs and 
Manner of their Work may eaſily be obſerved, he 
ſays, if you depoſit ſome Ants, with a Lump of moiſt 
Earth under a Glaſs. 


CHAP. III. Treats of their Government; deſcribes their 
ſeveral Queens; the Reſpet ſhewn them by the 


common Ants, Cc. 
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A Colony, out Author tells us, from the latter 
End of Auguſt to the Beginning of June, is uſually 


compoſed of a large Female, and various Companies 
of Workers. ——And beſides theſe, in the latter End 
of June, all July, and Part of Auguſt, of a Number 
of winged Ants commonly known by the Name of 
Ant-Flies. The Government, he ſays, has been uni- 
verſally taken for a Republic or Commonwealth; 
and have been treated as a Body conſiſting of Males 
and Females; the former being looked upon to be 
thoſe which make their Appearance with Wings in 
the Summer. But as, in the Occonomy of Bees, 
the Generality of them have no Diſtinction of Sex, 
but make it their whole Employment to provide for 
the Young laid them by their Queen, ſo the ſame 
Character is found to be maintained in the Conſti- 
tution of Ants. The common Ants therefore, which 
uſually preſent themſelves to our View, are, he ſays, 
like the common Bees, of neither Sex, but ſeem in- 
tirely deſtined to take care of, and educate the Young, 
which the Queen depoſits in the Cells. 
In every perfect Colony, our Author ſays, there is 
at leaſt one Queen; who, in the Space of 7 or 8 
Months, gives Birth to a Family, amounting, at a 
moderate Computation, to 4 or 5000 except the red 
Queens, who are not ſo prolific. The yellow Ants 
being the moſt frequent, he gives a very particular 
and curious Deſcription of their Queen ; which, he 
tells us, is perhaps 5 times larger than any of her 
Subjects; and that, moreover, in her Front ſhe has 
three Eyes, in a triangular Form, which are leſs than 
the two common ones on cach Side her Head. I omit 


other Particulars, as allo his Deſcription of the other 


Queens, 
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Queens, for Brevity's fake. ---- The Queen of the Jets, 
he ſays, he never had the Pleaſure of ſeeing. 

He has beautifully repreſented the Obedience and 
Reſpect the Queen commands, in whatever Apart- 
ment ſhe condeſcends to be preſent.- An univerſal 
Gladneſs, he ſays, ſpreads itſelf thro' the whole Cell, 
expreſſed by particular Acts of Joy and Exultation : 
They have a particdlar Way, it ſeems, of skipping, 
leaping, and ſtanding upon their hind Legs, and 
prancing with the others ; which Frolicks they make 
uſe of both to congratulate each other when they 
mect, and to ſhew their Regaid for the Queen. 
Some walk gently over her, others dance around 
her, and all endeavour to exert their Loyalty and 
Affection. However romantic, ſays our Author, this 
Deſcription may ſeem, it may eaſily be proved, by 
placing a Queen, with her Retinue, under a Glaſs; 
for, in a few Moments, you will be convinced of the 
Honour they pay, and Eſtecm they have for her. 

In October, he tells us, Ants and their Queens 
begin to retire downwards; and, in the Depth of 
Winter, are to be found in the remoteſt Apartments, 
incircled cloſe with a Cluſter of Attendants, and, as 
it were, benumb'd. 


CHAP. IV. The Author gives a particular Account 
of the Time and Manner in which the Queens lay 
the Eggs, Cc. 


And he ſays, he has been the more circum- 
ſtantial in this Point, to remove a Miſtake cf 
Sir Edmond King's, who, not aware of there being 
a ſuperior Female, gave into the old Opinion, 105 

the 
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the ſmall Ants were the Females, and ſupplied the 
Colony with Young: After a juſt Deſcription of the 
Sperm or Eggs, Sir Edmond obſerves, that he found 
that Subſtance among the common Ants; and that 
he gave the more Credit to that Opinion, becauſe of 
the great Care and Tenderneſs with which they treat 
it. ---- But our Author does not allow this Reaſon to 


be concluſive, inaſmuch as the ſame is to be met with 


in the Conſtitution of Bees ; adding, That having 
at all Times of the Year obſerved the common Ants, 
he could never diſcern any Alteration in their Bodies 
but what was occalion'd by Food, or ſome Acci- 
dent. 

The Queen, he ſays, lays three different Sorts of 
Eggs, Male, Female, and Neutral: The two firit in 
the Spring; the laſt in July, and Part of Augu/?. 


CHAP. V. Our Author treats of the Change of the 
Eggs to Vermicles, &c. and gives us an Account of 
their ſurpriſing Continuance in that State. 


The Queen having furniſhed the Eggs, he ſays, the 
common Ants brood over them in little Cluſters, 
perhaps by way of Incubation ; and remove them to 
different Parts of the Colony, for the bctter Advan- 
tage of Moiſture, and a juſt Degree of Heat and Cold. 
The Time of Continuance in the Egg-State is ſome- 
what uncertain : But he ſays they ſeem to diſengage 
themſelves from the Membranes that incloſe the Eggs 
in the ſame Manner as Silk-worms do. 

The Proceſs of Ant-Vermicles, he tells us, is re - 
markable, and worth Obſervation. The Female 
Eggs put on the Form of Worms ſome time in Fe- 
bruary, at fartheſt; the Male by the latter End of 

7 March ; 


7. 

March; the Neutral by September. The firſt Sum- 
mer they grow very ſparingly ; the ſucceeding Win- 
ter they ſeem at a Stand: In the Beginning of April 
of the ſecond Year they viſibly augment every Day; 
and in fix Weeks, or by the End of May, the Male 
and Female attain their greateſt Proportions, and are 
ready for another Change. This long Continuance 
of Ants in a vermicular State he thinks a great Cu- 
rioſity, hardly to be met with in any other Claſs of 
Inſects - the Female Ant continuing above a Year 
and Quarter, the Workers a Twelvemonth, the Males 
ſomewhat more, 


CHAP. VI. Treats of a Tranſmutation of Ant-Ver- 
micles to Nymphs or Aurelia's, &c. 


The Vermicles, he ſays, weave in the Manner of Silk- 
worms, and in a few Days infold themſelves in a ſoft 
{ilken kind of Tiſſue: They henceforth aſſume, and, 
whilſt confined in this Monument, continue the 
Character of Aurelia s. Theſe are the ſmall Bodies 
which abound in the Settlements in the Summer- 
Months, and are vulgarly reputed Ant-Eggs; but 
their Largeneſs, and viſible Tranſmutation (as he 
juſtly obſerves), ſhew the Miſtake. 

Our Author takes notice of a remarkable Variation. in 
the Aurelia's of the red Ants. When the Worms arrive 
at their Period of Tranſmutation, he ſays, they do not 
infold themſelves in a Tiſſue or Shell, like the others, 
but lie motionleſs, and, to outward Appearance, inſen- 
ſible; in a few Days look whiter than ordinary, and 
in this manner gradually put on the Form of Ants. 


Thus Providence (remarks our Author) 1s tied down 
to 
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to no particular Laws ; but can, by a ſurpriſing Va- 
riety, accompliſh the ſame Ends. 

In the VIIth Chap. he proceeds to treat of the 
Transformation of the ſeveral Aurelia to Flies and 
common Ants, with a Deſcription of their Structure, 
Duration, and other Curioſities relating to the Change. 
But the juſt Progreſs of Ants-Eggs, Vermicles, Nymphs, 
Cc. cannot, he ſays, be preciſely ſtated; becauſe 
they will not arrive at Maturity under Glaſles, as 
Swammerdam, before him, had obſerved. 

As ſoon as the Ant-Nymphs, ſurrounded with a 
Tiſſue, are tending to Life, he ſays, the Workers 
give them Air, by an Aperture in the Head-Part of 
the Covering; which Aperture they gradually en- 
large; and, after a Day or two, take out the Young, 
and expoſe it to the freer Acceſs of the Sun-beams, 
which are of great Force in promoting its Maturity. 

Our Author obſerves, that Philoſophers have uſu- 
ally confounded the two different Sorts of Ant Flies, 
the large and ſmall, looking upon them all under 
the Character of Males; tho' there be ſo wide and 
manifeſt a Variance in the Colour, Size, exc. that 
the naked Eye may eaſily diſtinguiſh it. —On the con- 
trary, therefore, he preſumes they are of different 
Sexes: The ſmall ones he takes to be Males, and the 
large Females; and thinks it highly probable, that 
ſome of theſe Females, afterwards, give Birth to 
new Colonies, and intitle themſelves to the Dignity 
of Queens; there being, as he ſays, many ſtrong Ex- 
perimental Reaſons to ſupport lo uncommon a Cu- 
rioſity; which he alſo recites, and anſwers the chief 
Objection againſt it, taken from the Number of theſe 
Ant Flies: The principal Thing of which his Anſwer 


conlifts 
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% conſiſts is, that the moſt obvious Uſe of them is for 
the Suſtenance of other Animals. 

In the Cioſe of this Chapter he annexes a few re- 
markable Curioſities reſulting from the Change.. 
The caſting of their Wings is an Inſtance, he ſays, 
peculiar to the large Ant-Flies; theſe being to other 
Inſects their higheſt Decorations; and the Want of 
them leſſens their Beauty, and ſhortens their Lives. 
On the reverſe, a large Ant-Fly gains by the Loſs, 
and is afterwards promoted to a Throne, and drops 


thoſe external Ornaments, as Emblems of too much 
Levity for a Sovereign. 
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CHAP. VIII. Our Author here treats of the inceſ- 
ſant Labours of the Workers, the true Method 
of collecting their Proviſions, and inquires into the 

1 Truth of the Opinion of laying up Corn, Go. 

4 againſt Winter, Cc. 

He ſays, The general Subject of this Chapter has 
been ſo largely treated of, and well illuſtrated, by 
ſome of the happieſt Eavourites of Minerva and 
Apollo, that it is impoſſible to ſet it off with more 
Beauty of Thought, or Elegance of Stile ; but per- 
haps, (ſays he) in many Circumſtances they have ra- 
ther ſhewn the Poet than the Philoſopher ; and rather 
indulged an extenſive Fancy, than Strictneſs of In- 


Guiry. 

E I muſt here omit the Account the Anthor gives of 
the Labour and Induſtry of the common Ants, which 

' is certainly very curious, that I may avoid being 


tedious ; obſerving only, in general, that the Feed- 
ing the Young is the moſt laborious Exerciſe be- 
Aaa lon'ing 
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longing to the working Ants, and a Part of their In- 
duſtry the moſt uninterrupted of any. 

The Juices of moſt Sorts of Fruit, Inſects, and Ho- 
ney, or any other delicious Liquid, he ſays, are the 
Repaſt which they nurture them with. Theſe Juices 
they extract, and firſt convey into their own Aluus, 
and afterwards infuſe into the Bodies of the Vermi- 
cles; which Aliment, he ſuppoſes, may probably un- 
dergo ſome Refinement in the Repoſitories of the 
Ants, and, bcing there meliorated, is properly tem- 
pcred for the delicate Structure of the Worms. 

It has bcen a Diſpute, ſays our Author, amongſt 
the Inquiſitive on this Subject, whether Ants have 
Magazines of Corn, and lay up a Stock of Proviſions 
againſt Winter. The Generality of Writers, he ſays, 
hold the Affirmative; referring, in his Margin, to 
Solomon, Pliny, Vireil, Horace, Aldrovand, Swam- 
merdam, &c. Here I am obliged to do Juſtice to 
Sceammerdam; who, in his Biblia Nature, expreſſy 
ſays, that he never at any time obſerved them to get 
together any Food againſt Winter; and is of Opinion, 
that, during the Severity of the Winter, they eat 
nothing; as is common with many Inſects, and ſome 
Species of Bees. His own Words, in Vol. I. p. 296, 
arc as fo low: Neque etiam unquam obſervavi, quod 
cibaria quedam in hyemeè m ſibi e fee * unde cenſeo 
zp/as, quon/que vehementiſſima eſt hyems, nihil com- 
edere ; quemaamodum multis inſectis, et apum quoque 
nonnullis ſpeciebus, familiare eſt ; que tempore bru- 
mali ab omni penitus cibo abſtinent. 

Our Author, with great Deference to the Writers 
who have held the Affirmative, and with extreme 
Decency, differs from them, offering a handſome 


Apology 
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Apology for himſelf. --- He ſuggeſts, that in warmer 
Regions they may not undergo the Chill they do with 
us; and therefore may not paſs the Winter in a State 
of Numbnelſs. ---- That, if this be the Caſe, a Store of 
Food muſt be neceflary to them, which is not to our 
Northern Ants, which live, as it were, entranced. 
He adds, that, upon the moſt impartial Examination 
of Authors, the Opinion ſeems rather to be ſup- 
ported by its Antiquity, than reduccd to a clcar De- 
monſiration. --- He tells us, that, as upon the moſt 
exact and frequent Examination of numerous Settle- 
ments, in the Winter, he could never trace out any 
Reſervoirs of Corn, or other Aliment; no, not in 
thoſe of the Hill-Ants, which are the largeſt, and 
proportionably ſtrong : So, to put this Matter beyond 
all reaſonable Doubt, he had recourſe to Experi- 
ments; which, had the Suppoſition been true, could 
not probably fail of ſucceeding. At the Beginning of 
the Spring, he placed, in ſeveral Flower pots, and other 
Conveniencies, differcnt Colonics of yellow ſmall 
black Ants, c. with their reſpedtixe Queens, At- 
tendants, and Vermicles; in which Poſition they 
continued Summer, Autumn, and Winter, and car— 
ried on their Operations as in other Settlements, 
nouriſhed their Young, and brought them to Per- 
fection: From whence he conciudes, that they would 
have laid up Provilions, had it been their Cuſtom ; 
but, upon carctully examining ſome of thete Pots, 
he found no Appearance of Magazines of Corn, or 
any collected Food : And that, upon his having tre- 
quently obſerved their Excurſions from, and Return 
to their Colonics, he could never find, that they 
ever return'd with any Wheat, Corn, or any other 
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vegetable Seed; tho' they would with Eagerneſs at- 


tack a Pot of Honey, or a Jar of Sweetmeats, Cc. 


Many other Experiments, beſides theſe, our Author 
made, which I torbear to give you, judging theſe to 
be ſatisfaQtory. | 

The moſt material Argument in Favour of Ant- 
Magazines, he thinks, is the Authority of the Sacred 
Writings. ---- Solomon, he ſays, has twice mention'd 
theſe extraordinary Inſects; and each time with an 
immediate Reference to their Sagacity in providing 
for the Neceſſities of Winter. — For removing this 
Difficulty, he has recourſe to the former Solution. — 
The ſuperior Warmth of the Climate he lived in, 
and, of conſequence, the proportionable Clemency 
of the Scaſons; whence he concludes the Ants of 
thoſe Countries may vary from ours in this, as well 
as in other Reſpects: Or perhaps, adds he, it might 
have been a received. Opinion, as was the Sun's 
Motion; from whence this great Prince might re- 
commend it, as a worthy Example of Induſtry and 
Wiſdom. 

If I might have Leave humbly to offer my Opinion, 
our Author ſeems to have juſtified his Conduct in 
departing from the commonly received Opinion : 
And perhaps there is good Reaſon to think that it 
has been handed down from ancient Writers of Re- 
putation, and too eafily received, without carefully 
examining into the Truth of the Fat ; which Perſons 
might eaſily be led to do from a general Obſervation 
of the extraordinary Induſtry of theſe little laborious 
Animals in carrying Things into their Cells. 

The moſt learned Bochart, in his Hierogoicon, 
kas diſplay'd his vaſt Reading on this Subject, as he 

uſually 
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uſually does on all others; and has cited Paſſages 
from Pliny, Lucian, Mlian, Zoroaſter, Origen, 
Baſil, and Epiphanius, Fewiſb Rabbis, and Ara- 
bians, all concurring in the Opinion, that Ants cut 
off the Heads of Grain, to prevent their germinating : 
But he confeſſes, that the ancienter Greek Writers 
have made no ſuch Obſervation of the Ants; nor 
any of them who lived before Pliny, as far as he re- 
members. Very probably this Opinion aroſe from 
what might have been obſerved of theſe laborious 
Inſects, in cutting aſunder with their Saws ſuch 
Grains of Corn, or other Matters, which they might 
have Occaſion to carry to their Neſts, but were roo 
bulky; for that they cut off Graſs, and other Things, 
which they fin4 in the Road to and from their Re- 
poſitories, our Anthor has obſerved: And it is obſer- 
vable, that the Hebrew Name of the Ant 9a 
Nemala, from the Verb >:3, Namal, which ſigni— 
fies to cut off, is uſcd for cutting off Ears of Corn 

(Job, xxiv. ver. 24.*) 
But if we conlider the two Texts, in the Book 
of Proverbs, cited by our Author, there is not the 
leaſt Intimation in them of their laying up Corn 
in Store againſt Winter. In chap. vi. ver. 8. it is 
ſaid, She provideth her meat in the ſummer, and 
| gathereth her food in the harveſt: For, tho' the 
former Verb hy Helin ſignifies to prepare, or diſpoſe 
in Order, and the latter 228, Agar to collect, or gather 
together; 
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1] might alſo have referred to the Theatrum unt verſale omnium 
Animaiium of Jonſton, publiſh'd by Dr. Ruyſch junior of Amfterdam, 
in 2 Volumes folio, Vol. II. p. 85. 
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together; and in the only two Places where I find it oc- 


cur beſides, is uſed for Gathering in Summer, as Prov. 
x. 5. and for Gathering in the Vintage, Deut. xxviii. 
39. yet the Expreſſions, in the Text, neceſſarily mean 
no more, than that they collect their Food in its 
proper Seaſon ; — nor is there any thing elſe declared 
chap. xxx. ver. 25. So that all which may fairly be 
concluded from Scripture is, that they carry Food 
for themſelves into their Repoſitories x. That they 
do this againſt Minter can only be determined by 
examining into the Fact: This our Author has done 
with very great Diligence, and has diſcovercd, with 
reſpect to our Engliſh Ants, that they eat not at all 
in the Winter and have no Stores laid in of any 
ſort of Food. The Opinion therefore of their laying 
in Magazines againſt Winter, ſeems to me to have 
been grafted on theſe Scriptures, rather than found 
in them; and this from a Concluſion naturally enough 
made, from obſerving (as I ſaid) their wonderful 
Labour and Induſtry in gathering their Food in the 
Summer, — ſuppoſing that this muſt be to provide 
againſt Winter. — And, after all, great Part of their 
Labour, which may have been beſtowed in other 
Services, might eaſily be miſtaken, by leſs accurate 
Obſervers, for carrying in Food. 

J am ſorry I muſt omit the ingenious Author's juſt 
moral Reflections; but my Time will only allow me 
to conclude, as he does, with the Words of the 
Royal Pſalmiſt, Great is the Lord, and marvellcus, 


worthy 


: i. e. To ſerve them as long as it will keep good, or they ſhall 
need it, 
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worthy to be praiſed, and there is no End of his 
Greatneſs. I am, 


5 Tooting, Dec. 10. Tour moſt aſfectionate, 
1746. 
f and obliged humble Servant, 


CT H. Miles, 
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| V. A Remark on Father Hardouin's Amend- 
ment of a Paſſage in Pliny's Natural 
Hiſtory, Lib. II. S LXXIV. Eadit. Pariſ. 


folio, 1723. by Martin Folkes, Eſquire, 
Pr. R. S. 


1 Jan. 22. [/ Afaque horoſcopa non ubrque eadem 
. ſunt uſiti, in trecentis ſtadiis, aut ut 
long iſſime, in quingentis, mutantibus ſemet umbris 
ſolis. Ttaque umbilici (quem gnomonem appellant) 

umbra in Aaypto meridiano tempore, æquinoctii 

die, paulo pluſquam dimidiam gnomonis menſuram 

efficit. In urbe Roma nona pars gnomonis deeſt um- 
bre. In oppido Ancone ſupereſt quinta. Decima 
in parte Italiæ, que Venetia appellatur, eiſdem ho- 

ris umbra gnomoni par fit. 

The geographical Reader cannot but obſerve here 
immediately, that ſomewhat is faulty in this Paſſage 
N as it ſtands; ſince the equinoctial Shadow of the 
Gnomon being made ſhorter at Ancona than at Rome, 
the Latitude of Ancona will conſequently be made 
leſſer than that of Rome; whercas it is known to 
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be conſiderably greater ; Ancona ſtanding on the Adri- 
atic, about two Degrees to the North of that Capital. 

But, upon turning to Father Hardouin's Obſerya- 
tions upon this Paſſage, I find the Text to have been 
altered by him in a very remarkable Manner, from 
all the former printed Editions. His Obſervation is 
as follows: 

Hafenus editum eſt, in oppido Ancone ſupereſt 
quinta XXX. In parte Italiæ, &c. M S. Hic variant. 
Nos ex certiſſima conjectura edi curauvimus, Ancone 
ſupereſt quinta. decima in parte Italiæ, &c. In de- 
cima regione Italiæ Penetiam ſtatuit in geographicis 
libro ſequente. Neque ſimile veri eſt, in tot parti- 
culas, hoc eſt, in quintas triceſimas, ab homine 
T)dmotites ubique agente, gnomonem umbramve 
arvias. 

Upon which Words it may be noted, that altho' 
the Reverend Father acquaints us he had met with 
ſome Variation in the Manuſcripts, yet he appeals to 
none; nay, he even tells us expreſly, that his Amend- 
ment was purely made upon Conjecture; whence we 
may ſafely conclude, that ir ſtands unſupported by 
any various Reading or Authority whatſoever. He 
at the ſame time alſo acknowleges, that all the printed 
Editions conſpire in another Reading; which I have 
found to be true in ſeveral I have had Occaſion to 
look into, with this on:y Variation, that whereas 
the firſt Edition in 1469, and ſeveral of the follow- 
ing ones, print the Word quinta at Length, and XXX 
only in Figures; tome ot the later ones, and that by 
the Elgevirs particularly in 1635, print both the 
Words at Length; the whole Paſſage running thus: 

Umbilici (quem gnomonem appellant) umbra in 
tg ypto meridiano tempore, æcuinef * die, paulo 

plus 
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plus quam dimidiam gnomonts menſuram efficit : in 
urbe Roma nona pars gnomonis deeſt umbræ : in op- 
pido Ancone ſupereſt quinta trigeſima : in parte Italiæ 
1 appellatur, iiſdem horis umbra gnomoni 
ar . 

a The plain Meaning of theſe Words is only this, 
that the Length of the Shadow of a Gnomon or up- 
right Style at Noon, on the Day of Equinox, is, in 
Egypt, little more than half the Height of the Ge- 
71038 ; that the ſame at Rome wants a ninth Part of 
that Height; that at Ancona the Height of the Gno- 
mon exceeds the Length of its Shadow, by one 
thirty-fifth Part, or is in Proportion to it as 35 is to 
343 and that, in the Part of Ttaly which is called 
LYenetia, the Length of the Shadow, and the Height 
of the Enomon, are equal to each other. 

The Particulars here mention'd are reſpectively 
true, inthe 4 following Latitudes, 26* 34/, 41* 387, 
44 107% and 45% The firſt of which is the Latitude 
of the middle Parts of Egypt, and the laſt that of 
ſeveral Places in the Territories of Venice, the City 
itſelf ſtanding, according to Manfredi Table, in the 
Latitude of 455 337, and Padua in that of 45? 28”. 
The Latitude of this laſt Place is given by Prolomy 
44? 30, and that of Aquileia at the Head of the 
Adriatic in the Friuli exactly 45 Degrees. 

The Latitude of Nome, according to Prolemsy 
41? 407%, only exceeds that collected from the Text 
before us by 2 Minutes; and his laſt again falls ſhort 
15 Tof that delivered by Manfredi and Biauchini 
41* f54/T. Beſides which it may be noted, that the 
very Fact here mention'd is alſo ſpoken of by /77ru- 
VIS, as Father Hardouin has himſelf in another of 
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his Notes obferved. Sol æquinoctiali tempore ariete 
libraque werſando, quas ex gnomone partes habet 
novem, eas umbræ facit otto, in declinatione cal, 
que eft Rome. 

We come laſt to the Latitude of Ancona, which is 
given by Manfredi 43* 54', or 16' leſs than that 
above collected from Pliny; but which is ſet down 
by Prolemy 43% 40, half a Degree leſs than the 
ſame. This may however be looked upon as no 
bad Obſeryation, conſidering the Time when, and 
the Manner how, it is ſuppoled to have been made, 
as we are ignorant of the Hour when the Sun really 
croſſed the Equator on the Days of Obſervation; 
and eſpecially as it comes, with all its Impetfections, 
as near to the Truth, as that reported both by our 
Author and Yitruwins to have been made at Rome 
itleif; and as it only exceeds the true Latitude by 
about the ſame Quantity, which that given by Pro- 
lemy ſeventy or cighty Years afterwards fell ſhort of 
the ſame. 

It therefore appears, vpon the whole, that this 
Text needed no Correction; and for the Obſervation, 
that 35 Parts were too many for a Gnomon to be di- 
vided into, it will be found to have very little 
Weight, when it is conſidered, that the Anticnts 


made uſe of very large Gnomons upon theſe Occa- 


ſions; that one of the Obelisks now ſtanding at 
Rome, that of St. Johns Lateran, is in Height 108 
Engliſh Feet without the Pedeſtal; and that the 
other, ſtill buried under the Campo Marzo, which 
was formerly uled for this very Purpoſe, wanted but 
little of the fame Height. The thirty-fitth Part there- 
fore of the Height of ſuch a Stone, did not fall 
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ſhott of three Eugliſb Feet; a much leſs Quantity 
than which would caſily diſcover itſelf in the Sha- 
dow, whoſe Length, notwithſtanding all Difficulties 
ariſing from the Penumbra, might certainly be de- 
termined to leſs than half a Foot. 

I ſhall juſt add to this Remark the Deſcription 
given by Phny of this Gnomon; who, ſpeaking in 
his xxxvi. Book, & XIV. of the Obelisks that were at 
Rome in his Time, adds, in the Beginning of XV. 
Ei, qui eſt in campo, divus Auguſtus addidit mira- 
bilem uſum, ad deprehendenaas ſolis umbras, dierum- 
gue ac nottium ita magnitudines, ſtrato lapide ad 
magnitudimem obelifci, cus par fieret umbra, brume 
confecte die, ſexta hora, panlatimque per regulas (quæ 
fant ex are incluſe) ſingulis diebus decreſceret, ac rur- 
ſus augeſceret. From which Deſcription I under- 
fand, that there was laid down, from the Foot of 
the Obeliſc Northward, a level Pavement of Stone, 
equal in Breadth to the Breadth of the Obeliſc itſelf, 
and equal in Length to its Shadow at Noon upon 
the ſhorteſt Day; that is to ſay, that its Length was to 
the Height of the Obelitc almoſt as 22 are to 103 and 
that into this Pavement there were properly let in 
parallel Rulers of Braſs, whoſ: Diſtances from the 
Point, directly under the Mer of the Obeliſc, were 
reſoectively equal to the Lengths of the Shadow 
thereof at Noon, on the ſeveral Days of the Year; 
as the fame Lengths decreaſed from the ſhorteſt Day 
to the longeſt, and again increaſed from che longeſt 
Day to the ſhorteſt, 

After which the Author mentions in a Paſlage 
greatly corrupted, and therefore now almolt unintel- 
ligible; that one Manilius, or Maulius, had added 
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to the Top of the Obeliſc a gilded Ball, whoſe Uſe 
was to make the Shadow of the Extremity the more 
obſervable, as the middle Part of the Shadow of that 
Globe could readily be eſtimated ; whereas the Sha- 
dow of an Apex would, at ſo great a Diſtance, be 
intirely imperceptible. 


— 


VI. A Letter from the Rev. Mr. Maſon, 
Woodwardian Profeſſor at Cambridge, and 
F. R. S. to the Pr. R. 8. concerning Spelter, 
Melting Iron with Pitrcoal, and a burning 


Well az Broſeley. 


3. 


Read Jan. 22. Aving met with ſeveral Things, in a 
* f Ramble laſt Summer, that were new 
to me, and imagining they might be ſo to you like- 
wile, and being of ſome Conſequence, I preſume 
to trouble you with a ſhort Account of ſome of 
them. 

What Hyelter is I don't well know, nor what Uſes 
arc already made of it; but I believe it was never yet 
applied to fo large a Work as the Cylinder of a Fire- 
Engine, till Mr. Tord, of Colebrook Dale in Shrop- 
ſvire, did it with Succeſs: It run caſter, and caſt as 
true as Braſe, and bored full as well, or better, when 
it had been warmed a little: While cold, it is as 
brictle as Glaſs, but the Warmth of my Hand ſoon 
made it ſo pliant, that I could wrap a Shaving of 
it round my Finger like a Bit of Paper. This Me- 
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tal never ruſts, and therefore works better than Iron; 
the Ruſt of which, upon the leaſt Intermiſſion of 
working, reſiſts the Motion of the Piſton. 

Several Attempts have been made to run Tron Ore 
with Pit-coal; I imagine it hath not ſucceeded any- 
where, becauſe we have had no Account of its being 
practiſed; but I find that Mr. Ford, from Iron Ore 
and Coal, both got in the ſame Dale, makes Iron 
brittle or tough, as he pleaſes; there being Cannon 
thus caſt ſo ſoft as to bear Turning like wrought 
Iron, 


At Broſeley, about a Mile from the fore-mention'd 
Place, in the Year 1711, was a Well found, which 
burned with great Violence, whereof ſome Account 
is given in Philoſ. Tranſat?. N. 334; but it has 
been many Years loſt. The poor Man, in whoſe 
Land it was, miſſing the Profit he uſed to have by 
ſhewing it, applied his utmoſt Endeavours to recover 
it; but all in vain, till May laſt ; when, attending 
to a rumbling Noiſe under the Ground, like what 
the former Well made, tho' in a lower Situation, 
and about 30 Yards nearer to the River, he happen'd 


to hit upon it again. 


That you may have ſome Notion of what it is, 


1 will lay before you ſuch an Account of it, as the 


curſory View I bad will permit. 
The Well for 4 or 5 Feet decp is 6 or 7 Feet 


wide; within that is another leſs Hole, of like Depth, 


dug in the Clay; in the Bottom whercotf is placed a 
cylindric carthen Veſſel, of about 4 or 5 Inches Di- 
ameter at the Mouth, having the Bottom taken oft, 
and the Sides well-fix'd in the Clay ramm'd cloſe about 
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it. Within the Pot is a brown Water, thick as Pud- 
dle, continually forced up with a violent Motion, 
beyond that of boiling Water, and a rumbling hol- 
low Noiſe, riſing and falling by Fits 5 or 6 Inches; 
but there was no Appearance of any Vapour riling 
which perhaps might have been viſible, had not the 
Sun ſhone ſo bright. ” 

Upon putting down a Candle at the End of a 
Stick, at about a Quarter of a Yard Diſtance, it took 
Fire, darting and flaſhing in a violent Manner, for 
about half a Yard high, much in the manner of Spi- 
rits in a Lamp, but with a greater Agitation. The 
Man ſaid, that a Tea kettle had been made to boil 
in 9 Minutes Time; and that he had left it burning 
48 Hours together, without any ſenſible Diminution. 

It was extinguiſhed by putting a wet Mop upon 


it, which muſt be kept there a ſmall time; other- 


wite it would not go out. Upon the Removal of 


the Mop, there ſucceeded a ſulphureous Smoke, laſt- 


ing about a Minute; and yet the Water was very 
cold to the Touch. 
The Weil lies about 3o Yards from the Severn; 


which, in that Place, and for ſome Miles above and 


below, runs in a Vale full roo Yards perpendicular 
below the Level of the Country on either Side, which 
inclines COWN to the Country at an Angle of 20 or 
0 Degrees from the Horizon; but fomewhat more 
Or leis in diſterent Places, according as the Place is 
more Or leis rocky. 

The Country conlifts of Rock, Stone, Earth, and 
Clay, uncqualiy mix'd; and as the River, which is 
very rapid, wathes away the ſoft and looſe Parts, the 
next luccelitvely flip into the Chanel; fo as, by 

degrees, 
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degrees, and in time, to affect the whole Slope of 
the Land: And as the inferior Strata yield Coal and 
Iron-Ore, their Fermentation may produce this Va- 
pour, and force it to aſcend with Violence through 
the Chinks of the Earth, and give the Water the 
great Motion it has. This might be obſtructed in 
one Place by the foremention'd ſubſiding of the 
ſloping Bank, and might afterwards find a Vent in 
another; in like manner as it happen'd at Scarbo- 
rough Spaw, a few Years ſince. 

It theſe Hints ſhould be any Amuſement to you, 
or be the Means of ſctting any more able Perſon 
upon further Inquiries, and giving a better Account 
of them, I have all that is intended by 


Fan. 18. 1746. Tour humble Servant, 


Cha. Maſon, 


— — 


VII. Part of a Letter from Mr. John Brown- 
ing, of Briſtol, ro Mr. Henry Baker, 
F. R. S. dated Dec. 11. 1740. concerning 


the Effect of Electricity on Vegetables. 


Nenad Jan. 22. 
1740-7. 


Aving an Operator at Briſtol with a 

good electrifying Machine, I was 
deſirous to clectriſe a Tree, and therefore ſent him 
the following for that Purpoſe; vis. Lauruſtinus, 
Leucoium majus jlore pleno ferruginco, and Stæchas 
citrina Cretica. Theſe were not choſen with any 
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Deſign; their being the leaſt Plants I had, was the 
only Reaſon. 

I promiſed myſelf the Pleaſure of ſeeing their 
Lcaves erected when electriſed, but was diſappointed 
(whether its being the dormant Scaſon of the Year 
{or all Plants mizht not be fome Hindrance, I can- 
not determine); "neither did the Leaves flag on their 
being touched. However, I was agreeably recom- 
pcnſed, by a Stream of fine purple blue coloured 
Light, much reſembling an Amethyſt, that iflued 
from the Extremity of each Leaf upwards, of an 
Inch in Length, when the Finger, or any other 
Non-eleQtric, approached near it. This Colour J at- 
tribute to the watry Particles in the Earth, having 
often obſerved the very ſame Colour iſſuing from 
the long Leg of a Syphon. On putting my Finger 
on the Gun- barrel to ſtop the Electricity, the Leaves 
of cach Tree had a trembling Motion, which re- 
mained for ſome little Time, and immediately ceaſed 
on withdrawing my Finger trom the Barrel, and ad- 
mitting the Electricity. This conſtantly happened, 
as I put my Finger on or off the Barrel. 

The Srechas Plant has a very long hoary Leaf, 
and bears its Bloſſom on a very ſmall, dender, and 
almoſt naked Stem, riſing near a Foot above the 
Body of the Plant. This Stem had a Motion given 
it, when any Non electric was brought within about 
two Inches of its Summit, much like the Vibration 
of the Pendulum of a Clock; which vibrating Mo- 
tion was parallel with the Breech of the Gun, quite 
contrary to the ſame kind of Motion I had before 
obſerved in a Needle, hanging perpendicularly by a 
Thread at the End of the Gun; the Necdle always 

vibrating 
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vibrating ju the Direction of the Gun. The Motion 
of the Plant and Needle always continued as long 
as the glaſs Globe was excited. 

] was alſo deſirous to be ſatisfied, whether Elec- 
tricity could be propagated without mutual Contact, 
by ſuſpending another Gun in Silk Cords, about 
two Inches from Contact, and the Electricity was 
near as ſtrong in the ſecond Gun as in the firſt. At 
the Diſtance of between 3 and 4 Inches ig was 
much abated, and ſo it gradually diminiſhed, as 
the Diſtance increaſed to near 6 Inches, where is 
would ſcarcc atttact a Thread of Trial. 

I preyailed on a Man to be let Blood, and then 
placed him on a Cake of Pitch, but could not be 
ſenſible of any Increaſe of Velocity in his Blood, by 
being electrized, as has been aſſerted. | | 

I had almoſt forgot to mention, that the Strokes 
I received from the electrified Garden-Pots were more 
violent and painful to my Fingers than from any 
other Body J ever experienced. | 


Mr. Baker, ſince his receiving the above Account, 
has had an Opportunity of electrifying a Myrtle- 
tree, of between 2 or 3 Feet in Height, growing 
in a Pot, at the Seat of the Duke of Montague 
at Ditton; in Preſence of His Grace, of the Preſi- 
dent of this Royal Society, and ſeveral other cu- 
rious Gentlemen ; who tound, that whenever the 
Hand, or other non-eleAric Body, was brought 
near the Leaves, Streams of fine purple Fire iſſued 
therefrom, together with a conſiderably cold Air; 
and that the Leaves would be attracted at ſome 


Diſtance, and move vigorouily towards a non- 
electric Body. 


Cec VIII. 
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VIII. Mercurius ſub Sole viſus in Specula 
aſtronomica Academiz Gieſenſis, Anno 


1743. die 5 Mov. a Chriſtiano Ludovico 
Ger/ten, Math. Prof. et R. 8. Lond. Sod. 


Read Jan. 22. TN obſervatione hujus tranſitus tribus 
747. potiſſimum machinis uſus ſum, quarum 
brevem deſcriptionem ut præmittam, inſtituti ratio 
ante omnia poſtulabit. 

Prima atque precipua erat tubus aſtronomicus 10 
pedum bonæ notæ, cui aptavi micrometrum exqui- 
ſiti operis Londini comparatum. Præcipua ſtructuræ 
in eo conſiſtunt. In centro tubi loco convenienti ad 
angulos rectos ſeſe decuſſant duo fila immobilia, et 
alia rurſus duo, ſitu ad unum mobilium parallelo per 
motum unius cylindri chalybei duplici cochlea (qua- 
rum una ad dextram, altera ad lævam vergit) zqualibus 
helicibus ſtriati, continue et æqualiter pro diverlo 
cochleæ motu aut verſus centrum progrediuntur, aut 
ipſum poſt ſe relinquunt, addita machinula peculiari 
duobus indicibus inſtructa, quorum unus numerum 
revolutionum integrarum cochleæ, alter numerum 
diviſionum unius revolutionis monſtrat. Hoc omne 


rutſus per rotam dentatam et cochleam aliam perpe- 


tuam, ubi opus eſt lento, ct exacto motu citcumagi, 
atque ad quoſvis angulos ct circulos cœli aptari po- 
teſt. Hoc micrometrum ca Caſſi niana methodo, quæ 
uſitatior eſt ad tranſitum obſetvandum, applicavi. 
Radebat nempe Mercurius filum immobile ad æqua— 
torem parallelum, dum ex mobilibus unum ſolis mar- 
ginem inſeriorem attingebat. Machinæ parallacticæ ap- 
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paratu facile carui; nam adducto ſemel Mercurio ad 
centrum tubi, rot dentate atque cochlea perpetuæ 
artificio, brevi mora filum immobile in eum ſitum 
redigebatur, ut Mercurius ſuper iſtud incederet. 

Secundum inſtrumentum erat horologium oſcilla- 
torium aſtronomicum, Londini ab egregio hoc in ge- 
nere artifice Joh. Ellicott, R. S. Sod. confectum; de 
cujus exacto tatis, et ad medium motum ſolis accom- 
modato motu, complurium annorum obſervationes 
nullum mihi dubitandi locum relinquunt. Ope 
hujus automati appulſuum momenta tam Mercurii 
quam limborum ſolis ad filum horarium adnoravi. 

Tertia machina ad tempus verum meridiei invenicn- 
dum infervicbat. Ob defectum quadrantis aſtrono- 
mici cam ad uſus meos inveni atque effeci, prolixio- 
rem deſcriptionem alia fortaſſis occaſione daturus. 
Que vero præcipua ſunt, huc redeunt: ut ejus ope 
momenta temporis complurium duarum æqualium 
altitudinum ſolis ante et poſt meridiem ad 2, 4, ſum— 


mum 6 minutorum ſecundorum certitudinem (pro 
ratione nimirum obliquitatis arcus, quem ſol tran(- 


currit motu diurno ad lincam horizontalem) deter- 
minare atque exinde meridici verum tempus ad 1, 2, 
ſummum 4 ſec. certitudinem indagare poſſum. Et 
hac quidem ipſa quinta die Nov. per duas bonas 


cum hoc inſtrumento confectas obſervationes, quibus 


ſequenti ſexto hujus menſis die, alias tres addere con- 
tigit, horologii tempus ita correxi, ut citta 4 vel 
maxime 5 minutorum ſecundorum errorem, recte 
itud tadum fuiſſe exiſtimem. Præmiſſis hiſce, ad 

phenomena me COnverto. 
Pauio poſt horam matutinam 8, nubes quibus to- 
tum ccelum toede obductum erat, preter expectationem 
Ccc 2 dchilccre 
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dehiſcere cœperunt, atque brevi intervallo per hiatum 
ſatis magnum ſol apparebat puriſſimo lumine fulgens. 
Tubo ſtatim applicato cum nihil adhuc de Mercutio, 
nullaque prorſus macula in eo confpicicbatur, id egi, 
ut diametrum ejus horizontalem repetitis compluri- 
bus obſervationibus capeſſerem, quod etſi ob motus 
rapiditatem non ita facile fucrit factu, exiſtimavi ta- 
men non male tandem deprehenſam fuiſſe ſemidia- 
metrum ejus mictometti rev. 21. et 53. Verticalem 
ſemidiametrum poſtca ad hor. 11. min. 20. circiter 
reperi exacte 21, rev. 31. Quantum hi numeri in 
partibus circuli maximi cthciant, iſtud infra indica- 
bitur. 

Capta ſemidiametro ſolis horizontali, denſiſſimæ rur- 
ſus nubes eum occultabant ; ſed hor. 9. min. 6. ſec. 25. 
ſubito Mercurium in ejus diſco conſpexi, jam totum, fi 
recte memini, ingreſſum in margine tamen adhuc hæ- 
rentem. Forte nomenclator, qui horologii oſcillatorii 
numeros viva voce mihi indicaret, aberat : quapropter 
ſtatim ab hoc ſpectaculo ad horologium temporis, 
notitiam ut caperem, cvolavi, in reditu reliqua obfer- 
vaturus. Nam ultra 5 paſſus non diſtabat, ſed eo ſitu, 
ut a tubo ad indices non pateret proſpectus; aſt 
ſcriptis in ſchedam numeris tectum nubibus ſolem 
reverſus inveni: inde factum ut non audeam affirmare, 
quod cxacte tunc temporis in contactu marginis ſo- 
laris conſtitutus fuerit. 

Quæ nunc ſequuntur obſervationes, nubium inter- 
valla conceſſète. Favebat tamen acris tranquillus 
ſtatus, favebat et abſentia multorum ſpectatorum. 
Corpuſculum Mercurii rotunde nigrum margine de— 
terminata abſque ullis atmoſpheræ veſtigiis apparebar, 
ſed tantæ exilitatis, ut quantum nudo oculorum ju— 


dicio 
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dicio conjectare licuit, non multum ultra duplum craſ- 
ſitici fili immobilis in micrometro aſſurgeret, quod 
ex pilo capitis humani conſtabat. Circa hor. 1. poſt 
mer. min. 10. uſque ad egreſſum ſat magno inter- 
vallo nubes patebant; ſed purior aër atque longior ſolis 
mora in eo, Circa parietem obſervatorii, indirectum 
tunc ferme ſoli obverſum calorem effecit : inde trepi- 
datio atque undulatio limbi admodum importuna 
quam nullis remediis amovere potui. 

Prima ſequentis tabulæ columna exhibet tempus 
horologii. Secunda tempus verum correctum. Tertia, 
intervalla temporum, ab appulſu limborum ſolis ad 
appulſum Mercurii ad filum horarium, reducta atque 
converſa in minuta ſecunda circuli maximi, pro de- 
clinatione ſolis 15 gr. 39 min. 18 (ec. Quarta, ob- 
ſervationes. Quinta, diſtantias Mercurii a limbo in- 

feriori ſolis, in partibus micrometri. Sexta denique, 

micrometri partes ad ſcrupula ſecunda circuli maximi 
reductas. Baſis reductionis eſt: 23 revolutiones in- 
tegræ dant 17' 33/2. Quam ex ſolis et fixarum 
nonnullarum tranſitu talem inveni. 


Temp. 


Temp. hor. 
ante merid. 


o9 6 25 


ak. 


Temp.verum | Diſt 
correctum. Metc, | Obſervationes. 
in AR“ 
15 Ul mY wy 6 
9 J 33 'j. v8 I. 
| & tor. ingreſſ. vidi aut certe 
— maximam partem. 
* 
9 371 Cal ad horarium limb. ſolis ſe- 
o 44 25 9 quens ad horar. 
3. 
9 48 35 ad horarium limb. ſolis 
o 49 25 722 1:q. ad horar. 
4+ | 
9 56 © Jad horarium limb. ſolis 
o o 53 766 leq. ad horarium per nube- 
culam tenuem obf. 
5. 
10 1 17 & ad horarium limb, ſolis 
5 4 794 teq. ad horar. 
: 6. 
10 44 ad horar. limb. ſolis ſeq. 
O 1 14 996d horar. 
| wy 7. 
10 47 44 & ad horar. limb. ſolis ſeq. 
O 48 2 1028 14 horar. 
8. 
10 52 55 ad horar. limb. ſolis ſeq. 
| 054 9 { P34} ad horar. 
9. 
11 33 22 Nad horar. limb. ſolis ſeq. 
o 31 50 1272 ad horar. 
| 10. 
11 40 24 & ad horar. limb. ſolis ſeq. 
0 41 55 C1310 id horar. 
1 71 
It 43 222 (,, | Limb. ſolis præced. ad hor 
0-44. .5 ad horarium. 
| | oO 45 37 | 132: 1] Limb. ſolis ſeq. ad horar. 


— S_ 
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Tempus ho- Temp. verum Diſt. woe © xe 
rologii. | corretum, ; _ Obſervationes. nicr. [ 
NA. N. Woe! 
W 7 — — —— 
A. M, 4 M. 
1 , 7 3 12. 
11 57 42 1 57 12 Limb. ſolis præced. ad hor. | 
o 58 20 | 0 57 50 549 ad horarium. 124 580 
5 59 157 O 59 27 140 1Limb. ſolis T ad hor. 
1 3 37 112-2 $5 520 Limb. folis præced. ad horar. 
0-43 LV 43 33 8 ad horar. 134 6 
2 14 Jo 512 | 1430|-imÞ. ſolis * ad horar. 
| 12 Limb. ſolis præced. ad horal 
E ad horar. 1522 715 
Limb. ſolis ſeq. ad horar. 
15. 
11656 | 1 16 28 c Limb. ſolis præced. ad horar 
O 17 80 o 38 1445 ad horar. 1724] 785 
itnbus ſolis trepidare ccepit 
16. 
1 19-237 © 1-15 87 Limb. ſolis præced. ad horar 
0 35 {© 10 3 ad horar. 1722] 793 
o 21 41 0 21 11 | Limb. ſolis ſeq. ad horar. 5 
7 ; | 
1-30-2191 1-39 45-1 [Marginem i int. tangere vide | 
o Oo 20 | 9 35 50 2atur, certe tetigit aut pauliip | 
o 38 19 „„ uperavit, penitu; in limbs. 
:vanuit ingen unculatio ac 
1 8 reid atio hmbi | 
| 
; Obſ. 16. 
Ob trepiditarione m limbi ſo- | 
12113S ad analog. reiiquorum 
lic corrigendam duco. 
3 129 oh, 0 . . 128 33 præc. ad horar. On 
0 21 410% 21 114 85 ee folis ſeq. ad ber. „ 


Nunc 


[Temp. hor. 
ante merid, 
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Temp.verum 
correctum. 
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1310 
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| Diſt. 
Mere. Obſervationes. 
in A. R. 
00 J. 
tot. ingreſſ. vidi aut certe 


| 


quoad maximam partem. 


2. 
' Þ ad horarium limb. ſolis ſe- 
quens ad horar. 


ad horarium limb. ſolis 
{-q. ad horar. 


ad horarium limb. ſolis 
leq. ad horarium per nube- 
culam tenuem obf. 


5. 
ad horarium limb, ſolis 
teq. ad horar. 

6 


V ad horar. limb. ſolis ſeq. 
ad horar. 


; 7. 
& ad horar. limb. ſolis ſeq. 
ad horar. a 
| 


& ad horar. limb. ſolis ſeq. 
ad horar. 


9. 
Nad horar. limb. ſolis feq. 
ad horar. 


IO. 


id horar. 
| 11. 


ad horarium. 
Limb. ſolis ſeq. ad horar. 


— 


ad horar. limb. ſolis eq. 


Limb. ſolis praced. ad hor. 


— 1 
A 
AJ 


0 = 


"of | 
O 21 112 


122 
8 
1828 | 


mb. ſolis ſeq. ad her. 


ad horar. 


Temp.verum Rev. [Diſt. 
correctum. | Obſervationes. mier. o& in 
Jecl. 
———CC— — — 
a P. M. 
Was 17 3 ; 12. 
11 57 42 11 57 12 Limb. ſolis præced. ad hor. 8 
o 58 20 | 0 57 50 ad horarium. 124?] 580 
0 59, 570 59 27 Limb. ſolis ſeq. ad hor. 
13. 
12 3 27 [12 2 57 Limb. ſolis præced. ad horar. 
© 42-3} ad horar. 134] 600 
5 542 Jo 5 12 Limb. ſolis ſeq. ad horar. 
| | 14. 
12 46 56 2 46 26 : 289 Limb. ſolis præced. ad horar 
0 47 16 fo 46 46 ad horar. 15H] 715 
o 49 11 fo 48 41 | 16 61|-imb. ſolis ſeq. ad horar. 
15. 
1 16 56 | 1 16 28 c Limb. ſolis przccd. ad horar 
o o 38 1445 ad borar. 1734] 788 
Limbus ſolis trepidare ccepit 
. 16. 
118 gy Limb. ſolis præced. ad horar 
00 19 5 ad horar. 1723] 793 
O 21 IL Limb. ſolis ſeq. ad horar. 
> A 
| I 35 45 [Marginem int. tangere vide | | 
9 J5 50 2arur, certe tetigit aut pauliſp 
o 37 49 uperavit, penitu; in limbo 
:vanuit ingens undulatio ac 
** redid atio hmbi. | 
| : 
i Obſ. 16. 
Ob trepiditatione m limbi ſo- | [ 
la ias ad analog. reliquorum 
= corrigendam duco. 
19 262] 1 18 563. Limb. fo'is præc. ad horar.| 
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Nunc ad corollaria progredior ex his obſervationi- 
bus derivanda. Ante omnia diameter ſolis determi- 
nanda: ut id rite fiat, opus, eſt ut habeamus declinatio- 
nem, necnon altitudinem ejus eo tempore quo dia- 
meter verticalis menſurata fuit. Declinatio ſolis fa- 
cile ex longitudine ejus ſupputatur. Longitudinem ex 
tabu is Ladovicianis ad hor. 11. 20! 39“ tempo- 
ris veri (medium ſcilicet propemodum tranſitus ) 
pro meridiano 257. 10/7. temporis a Pariſienſi verſus 
orientem diſtantis deprehendi M 12. 37%. 37“. 
Huic longitudini reſpondet declinatio auſtralis 159. 
39“. 18“. Intervallum temporis ab appulſu limbi 
ſolis præcedentis ad appulſum ſequentis per obſ. 11, 
12, 13, et 14, eſt 2“. 15“. Quod tempus in arcus 
æquatoris converſum dat 337. 45“. Quodſi igitur 
hic arcus pro declinatione inventa ſecundum ſphæricæ 
doctrinæ regulas ad partes circuli maximi reducatur, 
prodit ſolis diameter 32. 30“. 

Porro ex obſervationibus aſtronomicis Philippi 
Butisbacenſis Haſſiæ Landgravii latitudo urbis Bu- 
tisbaci ultra 4 horas itineris a Gieſa non diſtantis 
eſt 50. 28“. Quare pro latitudine Gieſenſi accipio 
50. 30“. inde altitudo ſolis tunc temporis quo dia- 
meter ejus verticalis menſurata fuit, eſt præter- prop- 
ter inter 23 et 24 gradum. Semidiamer ſolis in parti- 
bus micrometri erat 21 rev. et 44 quod ſecundum ta- 
bulam meam= 167. 13 “/. circuli maximi. Inde dia- 
meter verticalis eo tempore 321. 26“. Sed proptex 
refradtionem ca juſto minor appareri debuit, prodit- 
que ex tab. v. Hireana defectus iſte 4/7. addito hoc 
habemus rurſus 327. 307, Sin adhibeamus tabulam 
refractionum recentiorem ex hypotheſibus Tayllori- 
anis conſtructam, quam publicavit celeberrimus 
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Hallenis &, atque reliquis præfert; defectus iſte non: 
nulla ſcrupula tertia tantummodo prodibit minor. 
Horizontalem ſemidiamettum ut ſupra dixi depre- 
hendi in partibus micrometti 21 rev. . Duplum 
hujus quantitatis F. dat fecundum tabulam meam 
32/. 31“. circ. max. Ergo hæ tres obſetvationes ſa- 
tis bene inter ſe conſentiunt, atque diatnetrum folis 
conſtituunt 32“. 30“). . 

Pergo nunc ad angulum viſum ſemitæ apparentis 
Mercurii cum ecliptica. Extra controverſiæ aleam 
hoc poſitum exiſtimo, quod Angelus ſit oporteat, iſque 
divinis machinis inſtructus, qui complures ejuſmodi 
obſetvationes ita perficeret, ut omnia Mercurii loca 
per eaſdem determinata exacte in unam eandemque 
lineam coincidant. Nam ut taceam refractiones at- 
que patallaxes; quas methodus adhibita non excluditr, 
crror ſemiſcrupuli ſecundi temports, 7 propemodum 
minuta ſecunda in diftantia Mercurii a limbo ſolis 
ſequenti vel præcedenti efficit. Modum igitur quem 
ob eandem rationem celeberr. Manfredi in tranſitu 
anni 1736 6, necnon alii ſe adhibuiſſe teſtantur, 


elegi. Exacta nimirum ſcala ſummaque cura omnes 


in typum retuli ; quo pacto deprehendi: quodſi inter 
loca obſ. 15 cr 16 correaz arithmeticè medius locus 
quzratur, deinde per hunc, necnon per eum quem 


obſ. 


— 


— 


* Phil. Tranſ. No. 368. Vide The Abridgment by Mr. Reid and 
Gray, Vol. VI. þ. 160. 
+ Nam per revolutionem unius cylindri duo fila mobilia fimul aut 
centtum appropinquabant, aut ab eo diſcedebant, ſicuti ſupra in de- 
ſcriptione micrometri indicatur. Ergo numeri machine non diame- 

trum, ſed ſ midiametrum indicabant. 
$ Phil: Tranſ. No. 446, p. 106. 
D d d 
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6bſ. 5 determinat, rea ducatur eam quam proxime 
veram ſemitam apparcntem in diſco ſolis exhibere. 
Hoc principio poſito numeros adduxi. Diſtantia me- 
dia inter obſ. 15 et 16 correct. a limbo ſolis ſequenti 
eſt 1817“ circ. max. Diſtantia media Mercurii inter 
eaſdem obſetvationes a limbo inferiori folis 790. 
Diſtantia loco obſ. 5 a limbo ſequenti eſt 7594/7. Di- 
ſtantia a limbo inferiori 288“. Ergo diffcrentia inter 
diſtantias a limbo ſeq. 102377. Differentia inter di- 
ſtantias a limbo inferiori = 502 “T. Hæ differentiæ 
ergo triangulum rectangulum conſtituunt, quarum 
prior pro baſi alteta pro catheto habenda. Ducto 
igitur calculo angulus ad baſin provenit 26“. 97. cui 
angulus ſemitæ cum circulo ad æquatorem parallelo 
æqualis. Eodem modo angulos ſingulorum locorum 
ab obſ. 7. incipiendo cum loco obe 5. quæ- 
ſivi, et ptoſiluere ſequentes. 


Oo 7 

Ex obſ. 5 et 7 anguluseſt 26, 33 
5 — 26 33 
3 — 26 5 

4 08 10 — 26 51 

"WM —_ 26 21 

5 ct 12 — — 25 41 

5 et 13 m— 6. 

1 14 — 26 13 

5 ct IF — 26 17 


— — — 


Medium 26 11 


Quare cum priori caſu angulus ad baſin ſit 26®. 9“. 
hoc vero 26*. 11', medium ſe. 269. 100. pro an- 


gulo 


-- 


„ 


3 
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gulo viſo ſemitæ cum circulo parallelo accipio. Exit 
ergo ang. ſemitæ apparentis cum horario 116. 10“. | 
Sed ad locum folis 12%. 37'. m reſpondet per. tab. 
Hireanam ang. ecliptice cum meridiano 107 9. 4.37. 
Ergo ang. ſemitæ apparentis Mercurii cum ecliptica 
M1 AF | | 
Pro diſtantia centrorum minima elegi duas obſer- 

vationes, inter quas mcdiam viam tenere ſemitam 
ty pus indicabat, nec tamen multum ab ipſa ſemira 
diſtabant, (eptimam nempe et decimam. A diſtantlis 
Mercurii a limbo interiori ſubduxi 8“, tribuendo 

pro ſemidiametro Mercurii *, reliquum veto di- 
midio craſſitiei fili paralleli. Nam ex conſtructione 
micrometri, in introductione expoſita, claret, diſtan. 
tias a centro tubi, non vero a margine fili, aſſumendas 
eſſe: deinde ex diſtantia Mercurii a limbo ſequente 
in obſ. 7. ſemidiametro ſolis, angulo invento ſemitæ 
cum circulo parallelo, per triangulorum analy ſin, in- 
veni ſemitæ five centrorum ſolis et Mercurii diſtan- 
tiam minimam 97. 27. ex obſerv. 10. vero ſimili 
calculo eadem diſtantia prodit 97. 777. medium crgo, 
9. 4,2. aſſumo pro vera diſtantia ſemitæ a centro 
ſolis. His præmiſſis trigonometrico calculo deduxi 
ſequentia. | 


3 7 


Semitæ viſæ longitudo in diſco folis, — 26 57 


Latit. viſa Mercurii in conjunctione, 9 10 
Latit. Mercurit in ingreſſu . 10 37 
Latit. 


3 tt. ER. Cd Dt £40 


— — A 


* Diametrum Mercurii per micrometrum ad tubum Hugenianum 
120 pedum applicatum, determinavit celeberr. Bradley, anno 1723. 
10 45 . Vide Phil. Tranſ. No. 386, p. 229. 5 
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1 # 
Latit. Mercurii in egreſſu, — — 59 
Different. inter latit. in egreſſu et ingreſſu 3 58 


Portio ſemitæ inter & et medium tranſitus, I 20 


Quæ reſtant, tempus nempe conjunctionis, paſitia 
nodi, atque inclinatio orbitz, ex his quidem immediate 
non cruuntur ; nam requiritur adhuc exacta determina- 


tio motæ centti Mercurii in diſco ſolis, quam ex meis 


obſervationibus tuto determinare nequeo. Compa- 
ratis tamen intervallis temporum cum diſtantiis com- 
plurium locorum in ſemita, i inveni ſatis conſentientem 
motum horarium 5“. 56”. adeoque omnem centri 
Mercurii in diſco moram quamproxime accedere ad 
horas 4. min. 33. Cumque I vel 2 minutorum tem- 
poris hac in re error exiguam in nodo imo in orbitæ 
inclinatione efficiat differentiam, breviter ea ſuvjun- 
gere libet, — ex hoc hy pothetico calculo pro- 
venere. 

Ponamus igitur, quoniam trepidatio limbi vero- 
ſimili ratione, contactum Mercurii ad interiorem 
marginem, adcoque ct egreſſum anticipavit. 


Ss 3 04 

Tempus verum egreſlus centri & in diſco 
ſolis Gieſæ, 0 

Dimidiam moram in diſco — 2 16 30 
Etit medium tranſitus Nov. 4. 33 20 30 
Ex motu horario, ct portione ſemitæ 

inter 4 et medium tranſitus erit tem- 

pus per iſtam portionem — 0 13 23 


Ergo temp. ver. conjunct. Gieſæ, Nov. 4. 23 7 2 
Ponamus porro differentiam meridia— 

norum inter Gzeſam et obſer. Pariſinum, 

rejectis ſecundis — 025 0 


Erit 
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Erit tempus verum conjunctionis in ob- 
ſetvat. Pariſin. — — 

Fquatio temporis ex tab. Ludov. ſub. o 20 4 

Erit temp. med. conjunct. in obſ. Pariſ. 22 21 38 


Ad hoc tempus locus ſolis ex tab.. 
Ludovic. — WM 12 37 © 
Porro ex differentia inter latit. in in- 

greſſu, et latit. in egreſſu, necnon latit. 

in 6 atque mora centri in diſco, ſc. h. 4. 

m. 33. reſultat tempus quod py abſol- n 

vita 4 ad 8 — — 10 31 25 
Ex tabulis Ludovicianis, a e Ca- 

rolinæ hoc in paſſu vix differunt, hoc 


temporis ſpatio Mercurius heliocentri ee 

in ecliptica progreditur — — 2 39 13 

Ergo locus nodi his hy potheſibus 8 15 16 13 
Quod ſi mora centri Mercurii ſuppo- 

natur 4h. 32'. erit tunc ® — 8 15 15 38 

Si vero mora centri d fupponatur 

4h. 34'. erit 8 — — 5 15 16 47 


Quodſi ponamus diſtantiam Mercurii 

a terra eſſe ad diſtantiam Y a © ut 676 

ad 313. ſicuti eam celeberr. Halleius 

definit (vid. Phil. Tranſ. Ne. 386. ſive 

The Abridement, by Mr. Reid and 

Gray, Vol. VI. p. 241.) crit inclinatio | 

in conjunctione — — 0 19 47 
Ex hoc arcu atque diſtantia & in eclip- 

tica a @ conſequitur tandem inclinatio 

orbitz, et quidem in primo caſu, ubi 

mora centri ſupponitur 4 h. 3144 —— © 7 $5 
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Quodſi mora centri & in diſco ſuppo- * ' ” 
nitur 4h. 32“. crit inclinatio orbits © 7 5 
Si vero cadem mora efict 4h. 3. 
tunc inclinatio orbitæ — — © 7 5 


IX. e- apes /o much of Manfieur le 
Monnier he younger Memoir, lately pre- 
ſented to the Royal Society, as relates to 


tbe communicating the Electric Virtue 10 
Non: electrics; ; by Wm. Watſon, F. R. & 


Read Jan. 29. HE World is much obliged to Monſ. 
1740-7. le Monnier for the many Diſcave- 
rics he has made of the Power of Electricity; though 
the Reaſon of my troubling you with this Paper at 
this time, is my differing with that Gentleman in 
the Concluſions which be deduces from ſeveral of 
the Experiments contain'd in his Memoir lately pre- 
ſented to the Royal Academy of Sciences at Paris, 
his own Extract of which was lately communicated 
to the Royal Society. 7 

One of the Queltions propoſed to be examined is, 
In what manner tac clectric Virtue is to be com- 
municated to ſuch Bodies as yet have it not, and 
which are not capable of acquiring it by bare 
« Friction only?” Monteur le Monnier obſervcs 
hereupon, © That no other Manner is known, by 
© which the electric Virtuc may be communicated, 
i beſides the near Approach of a Body actually poſ- 
r ſels'd of the ſame: That the Rule laid down by 


cc Monſieu 


cc 


cc 


c 


* 


See Theſe Tran actions, No. 481% P. 297. 
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« Monſicur du Fay, That Bodies never receive 
« Electricity by Communication, unleſs they are 
« ſupported by Bodies electric in their own Nature, 
* Joes not always take place; and that it is liable 


te great Exceptions: For, fiſt, in the Leyden 


% Experiment, the Phial filled with Water is ſtrongly 
« electrified by Communication, even when carried 
« in the Hand, which is not a Body electric by 
«© Nature.” BOP | 

To this I anſwer, that Monſicur du Fay's Rule is 
confirmed by all the Experiments yet made public, 
and even by that of Leyden quoted by our Author, 
or what is uſually called that of Profeſſor Muſchen- 
broeck. For, in this Experiment, is not the non- 
electric Water contained in and ſupported by the glaſs 
Phial, which is electric in its own Nature? Its being 
carried in the Hand is no more than its being placed 
on any other non: electric Body, and therefore is no 
Proof againſt the general Polition. It is well known, 
that if the Phial is made non electric by wetting its 
Outſide, fo as not to leave tome Inches perfectly 
dry, between its Mouth and that Part which is wet- 
ted, the Water and Phial part with the Electricity 
as faſt as they receive it, unlets it is ſtopped by an- 
other Electric per ſe. But of this I treated at large, 
in a Paper I lately did myſelf the Honour to com- 
municate. 

Secondly, our Author mentions, That all Bo- 
ce dies, Which are electrified by means of a Phial of 
«© Water fitted to a Wire, and which has already 
* received a great deal of Virtue by Communica- 
* tion; all Bodies, he ſays, placed in any curve 


Line, connecting the exterior Wire and that Part 
6 ; 
of 


1 
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tt of the Bottle, which is below the Surface of the 
% Water, acquire Electricity without being placed 
*, upon Reſin, Silk, Glaſs, or the like: That thus 
e a violent Concuſſion may be given to 200 Men, 
* all at once; who holding cach other by the 
% Hand ſo form the Curve juſt mention'd, when 
* the firſt holds the Bottle, and the laſt touches the 
« Wire with the End of his Finger ; and this equally, 
« whether they are all mounted upon Cakes of Re- 
te fin, ot ſtand upon the Floor: That the EleQtricity 
« has in this manner been carricd through a Wire 
« of the Length of 2000 Toiſcs, or near 24 Engliſb 
« Miles; Part of which Wire dragged upon wet 
«© Graſs, went over Hedges, Paliſado's, and over 
*« Land newly ploughed up.“ | 

The Experiments in the ſecond Argument do no- 
ways invalidate Monſieur 4% Fay's Rule; for the 
Succeſs of them depends upon keeping whatever 
forms the curve Line mention'd by our Author, 
whether it conſiſts of Men or Wire, in a non- 
electric State: And if whatever forms this curve 
Line acquires any Degree of Electricity more than 
its original Quantity, which it is well known may 
be done, by being placed upon originaily Electrics, 
the Effect of the Shock is proportionably leſſened. 
Thus if a Man, ſtanding upon Electrics per ſe, ap- 
plies his Hand to the Phial of Water, ſuſpended by 
a Wire to the cltectrified Gun-barrel as uſual, this 
Perſon will acquire Electricity, which will be ſuf- 
ficiently perceptible in him, by his attracting light 
Subſtances held near his Body, or by his firing in- 
flammable ones, when properly preſented to him; 
if, 1 tay, a Perfon thus electrified, by applying one 

| of 
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of his Hands to the Phial, touches the electrified 
Gun-barrel with a Finger of his other, let the Phial 
be ever ſo ſtrongly electrified, he feels but a flight 
Stroke ; and this Stroke is greater or leſs, in pro- 
portion to the Difference of the Accumulation of 
Electricity in the Body of the Man, and that of the 
Water in the Phial. Thus we know from Experi- 
ment, that though a conſiderable Quantity. of the 
Electricity, in impregnating the Phial of Water 
therewith, pervades the Glals, yet the Loſs thereof 
this Way is not equal to what comes in by the 
Wire: Therefore we will, for the ſake of a more 
eaſy Mcthod of Explanation, ſuppoſe, that the Phial, 
when electrified in the moſt perfect manner, con- 
tains a Quantity of Electricity equal to 10; that the 
Man's Body, by ſtanding upon Wax, and touching 
the Phial with one of his Hands during its Electri- 
fication, contains a Quantity equal to 7: Upon his 
touching the Gun barrel with a Finger of his other 
Hand, he will receive a ſmall Stroke only equal to 
3, the Difference of the Electricity of the Water 
and that of his Body : And if he touches the Gun- 
barrel again, without. removing his Foot from the 
originally Electric, the Stroke will be ſcarcely per- 
ceptible, on account of his Body being nearly of 
the ſame Degree of Electricity with the Water in 
the Phial. So that here we ſee that the Violence 
of the Shock, to be felt by whatever forms the 
curve Line, depends upon its being, in the molt per- 
fect manner, free from any Degree of Electricity more 
than the original Quantity; which is contrary to the 


Opinion of our Author. 
Ee e Thirdly, 
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Thirdly, Monſieur Monnier tells us, That the 
« Water of the Baſon of the Thailleries, whole . 
Surface is about an Acre, has been clcrified in 
ce the following manner: 
* There was ſtretched round half the Circumſe- 
&« rence of the Baſon an iron Chain, which was in- 
ce tirely out of the Water ; the two Extremitics of 
& this Chain anſwer d to thoſe of one of the Dia- 
« meters of the Octagon: An Obſerver, placed at 


* one of theſe Extremities, held the Chain with his 


left Hand, and dipped his right at the tame time 
« into the Water of the Baſon; whilſt another Ob- 
& ſetver, at the oppoſite Side of the Baſon, held the 
© other End of the Chain in his right Hand, and a 
% Phial well electrified in his left. He then cauſed 
„ the Wire of his Phial to touch an iron Rod, 
« fixed upright in a Piece of Cork that floated 
© near the Edge of the Baſon. At that Inſtant 
* both Obſervers felt a violent Shock in both 
„ their Arms. The lame Fact was again confirmed 


„by Experiments made upon two 'Baſons at the 


e ſame time, that it might appear diſtinctly, that the 
e electtical Effluvia did really pals along the Super- 
ficies of the Water.“ 
The Water of the Baſon in this Experiment was 
no more clectrified than the Wire which dragged 
along the Ground, Cc. was in the former. When 
I was firſt informed, without being acquainred how, 
that an Acre of Water had been electrified, I was 
amazed, and told the Gentleman who acquainted 
me therewith, that it my Idea of Electricity was in 
the leaſt true, ſuch an Effe& could not be produced, 
without clearifving Ahe whole terraqueous Globe 
from 


LS 
Lag 
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from a-larger Maſs of Matter. And indeed, * 


I heard Monſieur le Monnier's Paper read, I eaſ ly faw 
the Deception : So that, inſtead of electrifying the 
whole Quantity of Water containd in the Baſon, 
the Electricity paſſed only through ſo much of it as 
formed a Line between the iron Rod faſtened in the 
floating Cork, and the Hand of that which 
was dipped in the Water. 

Theſe Experiments till more and more eſtabliſh 
the Account [I lately laid before you of the Electri- 
City's a Ways deſcribing the ſhorteſt Circuit between 
the elcctrified Water and the Gun- barrel; or (which 
is the ſame thing) the Wire of the electrified Phial. 
And this Operation reſpects neither Fluids or Solids, 
as ſuch, bur only as they are non- electric Matter. 
Thus this Circuit, in the preceding Experiment be- 
tween the Phial and the Wire, conſiſted of the two 
Obtervers, the iron Chain, the Line of Water, and 
the iron Rod in the floating Cork. 

Fourthly. Monſicur Ie Monnier mentions, That 
« it has been confirmed, by repeated Compariſons, 
* that a Bar of Iron, placed in the above-mention'd 
« Curve, docs not at all acquire more Electricity 
« when it is ſuſpended in ſilken Lines, than when 
dc it is held in the bare Hand: Whence it appears to 
« him, that, in this Caſe, the contiguous non- 
« electric Bodies do ncither partake of, nor abſorb 
<« in any way, the Electricity which has been com- 
« municated.' 

The curve Line before-mention'd, let it conſiſt of 
whatever Non-clectrics it will, unleſs the Whole 
thereof be properly ſupported, the communicated 
Electricity cannot be accumulated : So that the ſuſ- 

"WEE 3 pending 


J 7 

pending one Part thereof in ſilk Lines cannot be 

ſuppoſed to produce any Effect. 3 
This Gentleman further obſerves, © That the Phial of 


* 9 


ce Water fitted to its Wire does not receive the leaſt De- 
ce gree of Electricity, if its Wire, ſuſpended by a ſilk 
« Line, is applied to the Globe in Motion, or if that 
ce Phial is placed upon a dry glaſs Stand.“ This Mon- 
ſieur le Monnier takes to be directly contrary to Mon- 
ſieut du Fay s Rule; eſpecially as the Phial cannot 
be replete with Electricity, unleſs, while it is ex- 
Citing, ſome non-electric Body touches the Phial 
below the Water. | 
That the Phial of Water receives no Degree of 
Electricity in this Cale is not ſtrictly true: It receives 
as much as any other Maſs of Matter of the ſame 
Bulk would, under the ſame Circumſtances. For we 
find, that we cannot highly electrify the Water, un- 
leſs the Electricity from the Globe be directed through 
the Water and Phial to the Non-electric in Con- 
tact; in which Paſſage a great Quantity thereof is 
accumulated, by its not pervading the Gla(s ſo faſt 
as it is furniſhed by the Wire; and therefore we find, 
that when the Water will contain no more, the Sur- 
charge runs off by the Wire: So that this Experi- 
ment, no more than thoſe which precede, contra- 
dicts Monſieur da Fays Opinion; the Thinneſs of 
the Glaſs permitting it, not wholly, but partially, 
to ſtop the Electricity. This Matter is explained 
further under Experiment the firſt. ; 
I differ from this ingenious Author with Reluc- 
tance, inaſmuch as I greatly honour him, not only 
for his Diſcoveries upon the Subject of Electricity, 
put alſo for the Pleaſure and Improvement I received 
| 1 
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in my reading his learned and curious Obſervations 


in Natural Hiſtory, made in the Southern Parts of 
France, where he accompanied Monſicur Caſſini de 
Thury in meaſuring a Degree of the Meridian. 
Theſe Obſervations are publiſhed with Monſieur 
Caſſinis Book: But as the reverſe of ſeveral of the 
Opinions deliver'd in his Memoir is experimentally 
found to be true, and as the Diſcovery of Truth, and 
carefully ſeparating it from Deception, ſhould be the 
only Aim of our Philoſophizing, I take the Liberty 
of laying before you my Opinion thereon. | 


X. Abſtraft of a Letter from Mr. William 
Arderon, F. R. S. t Mr. Henry Baker, 


FR. S. concerning the perpendicular Aſcent 
of Eels. 


5 Norwich, July 9. 1746. 
I 
22 29. HEN I read, ſome Years ago, what 
* Dr. Plot in his Hiſtory of Stafford- 
ſhire relates concerning the Paſſage of Ecis acroſs 
Mcadows, in the Night-time, from Pond to Pond, 
I could hardly forbear thinking, that the Gentleman 
there mention'd muſt by ſome means or other have 
been deccived; but what I have lately ſeen with 
my own Eyes gives me great Reaſon to believe his 
Account to be ſtrictly true. 

On the 12th Day of laſt June, whilſt I was vie w- 
ing the Flood-Gares belonging to the Water-works 
in this City of Norwich, I beheld a great mn 


3 188 
of Eels ſliding up them and the Poſts adjacent, not- 
withſtanding they all ſtood perpendicular to the 
Horizon, and 5 or 6 Feet above the Surface of the 
Pool below the Water-works. They aſcended theſe 
Poſts and Gates, until they came into the Dam above : 
And what makes the Matter appear ſtill more 
ſtrange, they (lid up with the utmoſt Facility and 
Readineſs; though many of the Boards and Poſts 
were quite dry, and as ſmooth as a common Plane 
had left them. 

I obſerved, that at firſt they thruſt their Heads, and 
about half their Bodies, out of the Water, and held 
them up againſt the Wood- work for ſome time: 1 
imagine, until they found the glutinous Matter, 
which is conſtantly about their Bodies, become ſuf- 
ficiently thick or viſcid, by being expoſed to the 
Air, to ſuſtain their Weight: Then would they be- 
gin to aſccnd directly upwards, with as much Eaſe, 
ſeemingly, as if they had been ſliding along the level 
Ground; and thus they continued to do, until they 

they had got into the Dam above. 


WW. WW HW WF... FF 


4 LE 0) Yorrey nr cw 


* 


397 ] EE 
XL 4 Diſſertation on thoſe foſſil fgured 


Stones called Belemnites ; communicated in 
- @ Letter from Mr. Emanuel Mendez da 


Coſta 70 Martin Folkes, Ei; Pr. R. &. 


SIR. 
HE Origin and Nature of the Be- 


Read Jan. 29. 
1746-7. 
controverted, -I have taken the Liberty to addreſs to 
you the following Thoughts on that Subject; and 
beg, Sir, if you think them worthy your Regard, you 
would lay them before the Royal Soctety, as a duc 
Teſtimony of the great Reſpect 1 have for that 
Learned and Illuſtrious Body. 5 

The Belemnztes is a Foſſil of different Magnitudes 
and Colours, ever rcgular in Shape, which is cither 
cylindric, conic, or thereunto approaching. Numbers 
of them have, on one Side only, a Chap or Seam run- 


ning their whole Length; others have it in Part; and in 


others it is not at all to be obſerved: It conſiſts of a 
talcy Matter, with an Intermixture of Spar or Cryſtal, 
diſpoſed in Striæ from or near its Centre to its Cir- 
cumference, and is made up of Cruſts incloling each 
other, the innermoſt whercof is as regular as the 
outermoſt. Sometimes, tho ſeldom, in compariſon 


to the Numbers of the Belemnites, in the Centre is a 


Cavity ever conic, whatever the external Shape of 
the Belemnites be. This conic Cavity is at different 
times empty, or elſe filled, either with a ſolid Body 
of mineral Matter, Cryſtal, Stone, Pyrites, &c. or 


with 


% 


lemnites having lately been greatly 
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preſent intended Subject to prove) it remains to 


terfuges uled by orhers, but hope, Sir, you wlll 
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with a regular jointed conic Body, called by Litho- 
logiſt the Alueolus of the Belemmites ; which, tho” 
8 regular and jointed, is nevertheleſs found 
compoſed of various mineral or metallic Subſtances. 

The Alveo/us above-mention'd, tho not fully 
proved ſuch, yet ſeems, by the Aſſent of moſt of 
the preſent Naturaliſts, to be a Body of marine 
Origin; a Shell the nigheſt related to the Nautilus 
Kind: Iris concamerated, and even in ſome is diico- 
verd another great CharaQeriſtic of the Nautilus 
Kind, I mean the Gut or Siphunculus. Therefore, 
taking this Body for granted to be of marine Ori- 
gin (for what Reaſons, or of what Kind, is not my 


diſcuſs, Whether this Body became accidentally lodged 
in the Belennites? or, Whether the Belemnites 
itſelf is alſo of marine Origin, and a Part dependent 
on its Alveolus ? 
Various have been the Opinions of Lithologiſts 
concerning the Origin of the Belemnites; ſome have 
even aſſerted them of the Vegetable Kingdom ; others, 
that they are Tecth or Horns of Fiſh, Appendages 
of Shells, Bodies caſt in Shells of the Tubuli Kind, 
or the very Shells themleives, Spines of Echini, ot 
a kind of ſtrajr Nautilus. The three laſt Opinions 
are what I ſhall ſtrive to confute, as they ſeem (ome- 
what probable, and are now the moſt prevailing ; 
and prove the Belemnites to be a natural Foſhi! or 
Lapis ſui generis. I dcſire no Recourle to the Sub- 


agree with me in the Axiom, that all Belemnites 
are of one and the ſame Origin. 


That 
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That the Belemnites are not Teeth or Horns of 
Fiſh, I ſhall refer you to the Letter your late learned 
Member Dr. John Mood ward wrote on that Subject 
to Mr, Bourgnet, of Switzerland, wherein he fully 
proves the Erroncoufnets of thoſe Opinions, But a 
further Argument againſt their being Tecth, which 
that learned Naturaliſt has not touch d upon, is, that 
no Belemnites have that natural Yarniſh or Poliſh, 
which always covers the Teeth of all Animals; 
whereas the greatcſt Part of thoſe foſſil Bodies, 
which we know to be ſuch, as the Bufonite, Gloſ- 


ſopetre, ec. are found with- that ſame Varniſh | 


or Poliſh. As for their owing their Form to 
being moulded in Shells, it will appear contradic- 
tory to Reaſon, when we conſider, 1%. Their Con- 
ſtitution to be ever as regular as their Figure; and, 
29%. That their inner Layer or Nucleus is as cqually 
regular as the outer Cruſt or whole Body; which 
Particular could never have happei'd, had they been 
moulded in Shells; as is evident, by the Turbinitæ, 
Conchite, and other Bodies, which owe their Fi- 
gures to that Cauſe. That the Belemnites are not 
Spines of Echzmi, let us firſt conſider, that no Kinds 
hitherto difcover'd have been ever found to have 
Spines analogous to theſe Bodies; nor indeed has 
any marine Shell whatever ſuch a Texture. The 
immediate Subterfuge tor an Anſwer to this Objec- 
tion is, that the Kinds of Shells unknown to Man- 
kind are far more in Number than thoſe yer ditco- 
verd. lallow ut; but think that cannot be an Ar- 


gument in the preſent Caſe, ſince no one ſingle 


Species is yet diſcover'd with ſuch, nor even any 
Genus, which have Spines analogous to the Belem- 


Ff f nites, 
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ject to be eternally hidden from us; as is undoubtedly 
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nites. Natnre bears an Analogy through all her 
Works; and though all the Species of any one Ge- 
nus is not known to any Man, yet that Analogy 
nevertheleſs capacitates us to judge of thoſe undiſ- 
cover'd by thoſe we know. Thus we find of the 
Echinus Kind; all the Species now known are ever 
found near the Shores; conſcquently, are not ſub- 


the Caſe of the Cornua Ammonis, and Conche 
anomie. They are no pelagian Shells, as thoſe are 
Bays' and Harbours are the Places where they are 
fiſh'd ; their Structure even evinces the-Reaſons for it. 
We may therefore with Probability conclude, that 
all the Echinus Kind are of the ſame Nature, and 
have the ſame Way of living; that they only inha- 
bit ſuch Places, and that none are pelagian Shells; 
conſequently might have been diſcover'd. 

I am ſenſible there are ſome Species of foſſil 
Echini; as, the moſt common conoid or pileated 
Echini, the common Echini, galeati, the Echini cly- 


peati, and ſome Kinds of the Echini ovarii, Kc. 


which tho' we are certain that they have been ma- 
rine Shells, yet thoſe particular Species are not 
known in the Sea: But then (ſeveral other Species 
of that ſame Genus arc. The Cale of this is quite 
different, ſince not one ſingle Species of ſuch a 
Genus has ever been found. 

The exceſſive Bigneſs and Thickneſs of Numbers 
of Belemnites deſcribed by Authors, vis. of ncar 
two Feet in Length, and above. two Inches in Dia- 
meter in the thickeſt Part, others of three Feet long, 
and others as thick and long as a Man's Arm; not to 


enumerate thoſe only under a Foot Length, and of 


ptoportionable 
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proportionable Thickneſſes, concludes Echini of 4 
vaſt Bigneſs, to have a Number of ſuch Spines to 
move. 

The Varieties of the Belemnites, how can they 
quadrate to the Spines of one Genus of Echini only! 
Solid Belemnites, Belemnites with a ſingle Cruſt, or 
like a Tube, with a conic Cavity only; that empty, 
or otherwile filled with a ſolid Maſs, or with a te- 
gular jointed Body, as the Al/veolus — Belemnites 
of various Magnitudes and Thickneſſes, c. can all 
theſe Varictics be imagined to belong to one Genns 
of Shells, which we ſuppoſe to exiſt to maintain a 
favourite Syſtem ? - 

The Number of Species of Echini diſcover'd are 
numerous; and the Spines of all thoſe agree in 
having a hollow Axis, which runs proportionably 
from their Baſis to their Apex, quite different to 
the Belemnites: And for their Conſtitution, a fo- 
reign Naturaliſt, a Member of the Royal Society, 
Mr. Klein of Dantzick, who has profeſſedly 
wrote on this Subject, could only find of two Kinds, 
Viz. thoſe of a porous Conſtitution, which he ob- 
ſerved only to belong to one Genus; and thoſe of 
a ſolid ſhattery Subſtance, like a talcy Spar not 
ſtriated ; which is the moſt general, and is exactly 
the ſame Conſtitution as all the foſſil Spines, or 

Lapides udaici ate. 
Further, the Lapides Judaici have, at ſome times, 
been found adhering to their Papillæ or Tubercles, 
and with Fragments of their Shells; whereas no 
N ituraliſt has ever known to be found foſſil either 
the Shells, or the Fragments of ſuch a Genus of 
Echinus; not even any Remains proportionable to 
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ſuch large Spines.——In whatever manner the greater 
Part of ſuch Shells may have periſh'd (which is un- 
likely, if we conſider their Texture and Strength), 
ſome muſt have eſcaped, when the Spines are found 
in ſuch exceſſive Numbers every-where, and always 
perfect and regular; whereas the foſhl Spines, or 
Lapides Tudaici, as they are call'd, as likewile the 
Echini or Shells, and all the foſſil Bodies of marine 
Origin, are found broken and ſhatter'd in all kinds 
of Manners. 

As for their being Shells of the Tubuli Kind, my 
Reaſons againſt it are; Were the Belemnites ſuch, 
they muſt "be all tubular more or leſs; or othetwiſe 
mult have ſuffer'd ſome Degree of Petrifaction to 
fill up their Cavities. The Unteaſonableneſs of that 
Argument is demonſtrated by all Belemnitæ being of 
one and the ſame Texture and Conſtitution; tho Num- 
bers are ſolid, and Numbers are tubular, in different 
Degrees. Now one Kind of Petrifaction, or any 
other Change in the Earth, which they might have 
undergone, could never have given ſo regular a 
Texture and Subſtance, and cauſe ſuch different Ef. 
fects as Solidity and Tubularity. And if, on the 
other hand, we allow it to be inconſiſtent, as it is, 
to form the Idea of a Shell of the Tabulus Kind, by 
a ſolid Body, without that Body having ſuffer'd 
tome Change ig rhe Earth, while buried in ir, we 
mult either deny all ſolid Belemmites to be ſuch Tu- 
buli, and run to Subtetfuges, by owning them to 
be natural Foflils; or elſe allow a great Inconiiftency, 
to uphold a wrong Syſtem. 

That rhe Belemmites arc not a tubular Caſe, which 
is Part of, and covers a Shell of the Nautilus Kind, 

7 as 
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4s is its Alveolus, The Variety of Circumſtances al- 
ready alleged of the Belemnites ſerve to demonſtrate 
the Improbability alſo of this Opinion, as it has 
done of the other two. The Numbers of Belem- 
nites of all kinds, ſo plentiful every-where, and the 
Conſideration of how few are furniſh'd with Alueoli. 

Numbers, I am ſenſible, have conic Cavities ; but 


that thoſe Cavities never did contain A/veol;, is evi- 


dent; that the Sides of the ſaid Cavities are even, 
and without any circular or other Impreſſions, which 
a Belemnites that has ever contained an Alveolus 
muſt have; that Body being in cloſe Contact to 
all Parts of the inveſtient Belemnites, muſt conſe-— 


ſequently impreſs it with its Concamerations; which 


Impreſſions muſt be therefore found on the Sides of 
the Cavities of all Belemnites which ever contained 
them. 

As for aſſerting, that all the Alveoli, which are 
now found looſe, were originally lodged in Belem- 
nites, it cannot be; without inferring alſo, that all 
Belemmites which are now devoid of Aveo, con- 
tained fuch formerly; which, by ſome external or 
other Agent, have been forced out and looſened 
trom them. 

To conſider ſuch an Agent, we muſt alſo conclude 
its Force to have been excceding great, to looſen 
out the Nucleus of a Body in cloſe Contact with all 
its inveſtient Parts; and ſtrengthen'd further to it by 
Ridges and Grooves, ſuch a Force muſt have com- 
prets'd, ſhatter'd, and otherwiſe broken and deſtroy'd 
the Belemmites that contain'd them; which is con- 
trary to Obſervation. Further, forcing out the Al- 
veolus might perhaps eaſily have happened to the 
conic Belemnites which hath a Baſis of a larger 
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Diameter than the Middle, where the Al/veolus is 
lodged; but we cannot conceive the ſame by the 
cylindric, fuſiform, and other Belemmites, ot Thich 
the two Ends or Extremes terminate pointed ; while 
the Middle, where the Alueolus is lodged, is thick 
and ſwell'd. 
| To force an Alveolus out of ſuch ſhaped Belem- 
nites, it is evident, that the narrow Ends of the ſaid 
Belemnites muſt be quite forced open, broken, and 
ſhatter'd, before a broader and more capacious Body 
could be forced through, eſpecially to ſuch a brittle 
ſhattery Foſſil as the Belemnites is. The evident 
Facts to the contrary of this are alſo too common 
to inſiſt on, ſince all theſe Belemnites are ever found 
regular, perfect, and intire. | 

Further, let us conſider the Alueoli which are 
now found in Belemmites, they are very ſeldom if 
ever found as mere Shells, bur ever differently 
changed or petrified. They are moulded of Stone, 
Pyrites, Cryſtal, &c. Now it can never be argued, 
that the contained Bodies can ever be fo differently 
changed or petrified in their Covers or Shells, and 
thoſe Covers or Shells which admitted ſuch different 
petrify ing Particles to undergo no Change or Petri- 
fication whatſoever. 

Another Proof againſt this Opinion, is the diverſe 
Forms of Alveoli now diſcover'd by Naturaliſts, as 
conic, cylindric, curved, ſpiral at the Apex, &c. 
whereas all Felemnites which have Cavities have 
none but conic ones. 

Theſe cylindric, Cc. Alveo!i 7 are now found in 
Pomerellia in Poland, in the Marble of the Iſland of 
Oeland in the Baltic Sea belonging o Sweden, 
and in the Marble of Sweden; in Goihland in 
Maſlcs 
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Maſſes of Building-Stone; in Ingria, in ſeveral Parts 
of Pruſſia, c. and are commonly of an immenſe 
Bigneſs, to ſeveral Feet in Length, and proportion- 
ably thick, yet not perfect. For ſuch Alveoli, which 
are only Nuclei, we muſt ſuppoſe immenſe large 
Belemmites ; and ſuch we have never heard of, fo 
with Probability we may conclude none ſuch to 
exiſt. | 

I do not doubt the Growth of this Error, of the 
Belemnites being a Part of its Alveolus, to have been 
cauſed by too raſh Concluſions, and too little an In- 
ſight into the foſſil Kingdom; which has propagated 
that Aſſertion of the Atves/; being found only in 
the Belemnites; which Experience daily contradicts, 
ſince we find them looſe, as well as imbedded in 
many other foſſil Subſtances, as in Marblc, Stone, 
Cc. as has been above obſerved. 

Theſe are the Arguments which I allege, Sir, for 
the Improbability of the ſaid Opinions. I could ad- 
vance a Number of other Proofs; but as I have 
already extended my Letter beyond a due Length, I 
beg Leave, before I conclude, only to offer tome 
few Reaſons for their being a natural Foſſil, or La- 
pris fur generis. 

The very View of a Belemnites ſufficiently evinces 
its mineral Origin, and ſhews it evidently compoſed 
of two foſſil Subſtances, a Talc, and a Spar, or baſ- 
tard Cryſtal; whercof the former is the Baſis, and 
from which Principle I do not heſitate to attribute 
its ſtriated Texture. Moſt of the talcy Bodies arc 
of a fibrous Nature, and ſeveral are compoſed of 
Cruſts incloſing each other, in the ſame Manner as 
the Septa of the Ludus Helmontii, ſome of the A.- 
beſtos kind, the Hematites Crults, c. Of the Sta- 
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| laffites Tribe there are ſeveral, which ſo intirely 
approach the Texture and Conſtitution of the Be- 
lemnites, that were thcir Shapes a little more regu- 
lar, the moſt experienced Lithologiſt might eaſily be 
deccived : And I remember, when abroad, to have 
ſeen ſuch, of a prodigious Bigneſs, which, tho' 1 
was then ſomewhat converſant in the foſſil Study, I 
could not help taking tor Belemnites. I do not there- 
fore wonder, that Petrus Aſſaltus, in. notis ad 
Metallothecam Mercati, p. 282, and Langins, Hiſt. 
Lap. figurat. Helvetie, p. 133. ſhould judge them 
a native figured Foſſil, formed in the Earth, of the 
Stalactites kind, if that Term for the Belemnites 
might with Propriety be uſed. 

The Cavities of J7a/at7izes in ſome meaſure il- 
luſtrate, and are adequate to the Cavitics of Belem- 
nites ; they are placed in as various Poſitions, and 
arc only different from them by not being exactly 
conic. As for the regular Figure of the Belemmites 
being excepted againſt, I believe few Foſſiliſts will 
argument that, when we fee as perfect regular 
Figures in the foflil Kingdom as in any other 
Parts of the Creation ; as witneſs the Salts and Cry- 
itals of all Kinds; the rhomboid, hexagonal, colum- 
nar, and other Selenites; the cubic, octangular, 
dodecaedtal, and other Pyrites; the quadrangular 
Pyramids of Tin, the Rhombs of Iron, Cubes of 
Lead, and infinite other native Foſſils, which would 
take up Time to enumerate, and which are far more 
perfect Figures than the Belemnrtes are. Chymical 
and other Trials and Teſts (which I hope to have 
the Honour to lay before you in ſome future Letter) 
demonſtrate a greater Certainty of its mineral Origin. 

| OM As 
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As for that marine Body the Alueolus, I cannot 
think otherwiſe than that it is of the Nautilus Kind; 
and which, at the Concretion or Formation of the 
Belemnites, became accidentally lodged in its Cavity, 
in the fame Manner as all other marine Bodies be- 
came lodged in the various foſſil Subſtances we now 
find them in” | 88 
I beg, Sir, to remark, that the ſearching into the 
Origin of. this Body is not merely curious, but of 
great Uſe; ſince, if its Origin is fully aſſerted, we 
are then better capacitated to ſearch into the Pro- 
perties and Uſes of this Stone, which I do not doubt 
are many, and which we could never have attain'd 


to, without firſt having examined this principal Part 
of its Hiſtory. I am, 


S 1 R, 


London, Dec. 27. Tour moſt obedient, 
1746. | 


humble Servant, 


Emanuel Mendez Da Coſta. 


Ggg XII. 
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XII. 4 Letter from Richard Brockledby 
M. D. and F. R. S. to the Preſident, con- 


cerning the Indian Poiſon, ſent over from 


Academy of Sciences at Paris. 


| Honoured Sir, 


Read Feb. 5." HE Subjects of Natural. Hiſtory are 
1740-7. often ſtrange and uncommon z but 
the Authors who have treated on them have not 
failed, on their Parts, to ſupport and raile the Won- 
der, and once conceived Altoniſhment, by aſctibing 
Propertics which never exiſted in Nature; thus in- 
dulging the Humour of finding a Marvellous in all 
Things, Truths have been greatly obſcured, and 
Errors propagated without Number. N 

It is to this Caufe originally (if I miſtake not) 


ſons, and that equally numerous Tribe of Antidotes, 
treated of by the Ancients in their Materia medica; 
and I ſhould be very glad to have found modern 


Authors always juſt to Truth, in the Qualities by 


them aſcrib'd to particular Drugs. 

Upon hearing lately Part of Mr. Juan Antonia 
de Loas Letter to you, Sir, I was ſuſpicious Mr. de la 
Condamine had taken ſome Facts there upon the 
Authority of others, or elſe had been himſelf a lit- 


tle too much addicted to that general Byas of Man- 


kind, the Love of Prodigy and Wonder. 


In 


M. de la Condamine, Member of the Royal 


we are to aſcribe the prodigious Multiplicity of Poi- - 
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In order to be better fatisfy d, I diffolved,/ in a cet- 
tain Quantity of fair Water, as much of the Indian 
Poiſon as could be ſuſpended, and let it ſtand to 
clear 24 Hours; and, having made a ſuperficial. In- 
ciſion with a Lancet into the Noſe of a young Cat; 
a few Drops were ſprinkled on the Wound. The 
Creature at firſt diſcovet'd: no Marks of Injury re- 
ceivd;z yet in half an Hour ſhe ſeem'd, by mewing 
more than before, to be ſenſible of fome Pain. 
Thus ſhe remain'd about 20 Minutes; when at length 
ſhe ſhiver'd, was .leepy, ſoon became convuls'd, and, 
in about half an Hour, her Limbs were flaccid, and 
her Belly (welFd. Theſe Symptoms ' continu'd, till 
ſhe in a ſhort time expir'd. Y 

Some time paſs'd, cer I fat down to inquire what 
viſible Effects had been produced on the Body. I 
parated the Head from its Trunk, and care- 
fully examind the Brain, and particularly the 
Origin of the Nerves; but when I had conſider d it 
thoroughly, I could not diſcover any preternatural 
Appearance in any of theſe Parts. Having ſpent near 


half an Hour in this Inquiry, I open d the T horax, 


and, with ſome Surprize, found the Pulſation of the 
Heart as regular, as if the Animal were in perfect 


Health. This Appearance continu'd above two Hours 


after the Cat's Head was off; but afterwards lan- 
gwiſh'd, and was much weaker. 
I then open'd one Ventricle of the Heart, in which 


the Blood was ſomewhat coagulated. This may be 
thought to be partly owing to the Medicine ; for, 


ſoon after it had produc'd Convulſions in the Crea- 
ture, I had a Mind to ſec what Blooding would do, 
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and with that View cut off the Tail; but, contrary 
to my Expectation, the Arteries that ſupply it with 
Blood bled 'very little; and, upon cutting off the 
Head, the Carotids and both Vertebrals did not pour 
out above half a common Spoonful. 

But as it might be queſtion'd by ſome, from the 
Continuance of the Heart's Pulſation, whether the 
Cat might not poſlibly, if let alone, have recover'd, 
I pour'd a few Drops of the ſame Solution as before 
into a ſuperficial Wound of a young Dog, weighing 
12 Pounds: The Creature, in leſs than an Hour, 
ſhiver'd, became fleepy, was very cold, and ſo tupid, 
that he ſufferd himſelf to be often burnt by the 
hot Aſhes beneath the Grate, where he lay for 
Warmth. 

In this comatous Way he continu'd near four Hours, 
and then ſhook off his Stupor, and was much better. 
I left him all Night, and found him next Morning 
quite well, and as hungry as ever. Upon this I 
made an Inciſion at that time into one of the crural 
Veins, and pour'd a few Drops of the Solution into 
it: In leſs than 10 Minutes the Dog gave Signs of 
— Pain, ſoon ſhiver'd, grew cold, was conyuls'd, 
and in leſs than 20 Minutes died. 

Upon opening him nothing uncommon was found, 
nor was the Blood in this Creature's Heart ſo thick 
as in the former, The crural Vein did not bleed 
from a large Orifice, after the Poiſon was infuſed, 
though it was likely to do it before. 

But, as ſome Authors have ſaid, that Birds in par- 
ticular are inſtantly deprived of Life, if the leaft 

Particle 
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Particle of certain Poiſons are infuſcd into the 
Blood, I had a Mind to try one Experiment, and to 
this End infuſed a few Drops of our Solution into 
a cuticular Wound of a ſmall Bird. This occaſion'd 
hanging of the Feathers, and a Stupor, in leſs than 
10 Minutes, and kill'd him in ſomewhat more than 
fifteen. | | 

I gave about two Drachms of Sugar to another 
Bird of the fame kind, and ſhortly afterwards pour'd 
a little of the Solution into its Mouth; but two 
Drops had ſcarce touch'd his Tongue before the 
Creature was convuls'd, and I could with Difficnlty 
lay him down before all Motion was taken away. 

I gave theſe two Birds to two Cats; and whether 
from eating them or not I don't pretend to ſay, the 
Cats made ſo uncommon a Noiſe the whole Night, 
that they diſturb'd the Family's Reſt, 

From theſe Experiments we find that the ſuppoſed 
Specific is of no manner of Uſe, even when the 
Poiſon is only taken at the Mouth ; and from them 
it may appear probable, that our Poiſon is nearly 
upon the ſame Footing with white Arſenic in the 
Cure of the Tooth ach. 5 

Thus, Sir, having ſatisfied myſelf, I thought I 
could do no leſs than give you an Account of the 
Reſult of my Trials. If they contain'd any thing that 
could afford you any Pleaſure, ten times the Trouble 
I have taken would be amply repaid; but as the 
Subject itſelf is far from the moſt entertaining, and 
I am conſcious that others may have carried it on 
to much better Purpoſe, ſo I have nothing to plead 

in 
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in Excuſe of this Trouble, farther than that J have 
the Honour to be with great Reſpect, 


SIX, 
Tour moſe obliged, 
and humble Servant, 


Richard Brocklesby. 


London, Jan. 14. 
I 746-7. 
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XIII. 4 Letter from Mr. Richard Dunthorne, 
zo the Rev. Mr. Cha. Maſon, F. R. S. and 
V/oodwardian Profeſſor of Nat. Hiſt. az 

Cambridge, concerning the Moon's Motion. 


9 JX, Cambridge, Nov. 4. 1746. 
Read Feb. 5. N the Preface to my lunar Tables, I 
3 hinted, that one Uſe of publiſhing 


thoſe Tables would be, the aſſiſting of Perſons deſirous 
farther to rectify the lunar Aſtronomy, by enabling 
them more readily to compare the Newtonian Theory 
with Obſervations. 
Since the Publiſhing thoſe Tables, I haye ſpent 
ſome Time myſelf in that Compariſon; and here 
fend you the Reſult, that you may communicate it 
to the Royal Society, if you think it deſerves to be 
made public. 

As the Motion of every ſecondary Planet muſt 
1 of the Errors in the Theory of its primary, 

thought proper, before I undertook the Examina- 
tion of the lunar Numbers, to compare thoſe of the 
Sun with Obſervations. I compared ſeveral Sets of 


Mr. 
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Mr. Flamſteads Obſervations, after the Method he 
himſelf teaches, in Prolegom. Hiſt. Celeft, p. 133, 
& ſeq. which, for many Reaſons, I think the beſt 
Method hitherto uſed; and, with the Concurrence 
of a Gentleman well skilled in theſe Matters, deter- 
mined the mean Motion of the Sun at Greenwich, 
the laſt Day of December at Noon, Anno 1700, O. &. 
1 20* 43 40“ of its Apogee, S 7* zo“ o“, and 
the greateſt Equation of the Sun's Centre 15 557 40“ 
which, I am fully perſuaded, are yery near the Truth. 
The Theory of the Sun being thus ſettled, I pro 
ceeded to examine the Elements of the lunar Aſtro- 
nomy. I began with Obſervations of lunar Eclipſes 
about the Equinoxcs, when the Apogee of the Moon 
was in the Sun's Quadratures; becauſe at thoſe 
Times I could conceive the Moon's Motion affected 
with no Inequality, but the annual one, called by 
Newton the firſt Equation, and the elliptic one, 
called Profthaphereſis : From a Compariſon of ſuch 
Obſervations I obtained the Moon's mean Longitude, 
which came out 1“, at leaſt, greater than in the Tas 
bles, and very nearly as Newton has it in the laſt 
Edition of his Principia. 
Il went on to examine the Place and Motion of 
the Apogee, and Theory of the Increaſe and De- 
creaſe of the Eccentricity, as well as the greateſt and 
leaſt Eccentricities themſelves (from the beſt Obſer- 
vations, and beſt ſituate that I could procure) all 
which agreed ſo well with the Tables, about the Sun's 
mean Diſtances, that I dare yenture to make no Al- 
teration therein : Indeed I think the 6th Equation 
does not ſo well account for the Variation of the 
Motion of the Apogee, and Change of the Eccen- 
| tticity, 
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tricity, according to the greater or leſſer Diſtance of 
the Sun from the Earth; and therefore I ſet myſelf 
to compute what Change this Difference of the Sun's 
Action upon the lunar Orbit would introduce in the 
Moon's Place in every Situation of the Sun and lu- 
nar Orbit; and found, after many tedious Compu- 
tations, that the Sun being in Apogee, this Change, 
where greateſt, would amount to about 4, and to 
4! 16'', when the Sun is in Perigee. In other Di- 
ſtances of the Sun from the Earth, this greateſt Change 
is proportional to the Diffcrence of the Cubes of the 
mean and preſent Diſtances; and in every Situation 
of the Moon, and of her Orbit, the preſent is to 
the greateſt Equation nearly as the Sine of the Ex- 
ceſs of the Moon's mean Anomaly above twice the 
annual Argument to Radius. It increaſes the 
Moon's Longitude, when the Sun is in his 
SZ * 2 © ITT; and that Exceſs 81 e 
than 180 and diminiſhes it when otherwiſe x. 

In fine, I compared the Theory of the Moon, as 
to her Longitude, with ſeveral Oblervations, as well in 
the Octants and Semi-Octants, as in the Sy zygies and 
Quadratures, and found ſuch an Agreement when 
the above Corrections were made, as {.cm ed rather 
to be wiſhed than hoped for, conſt idering the many 
Inequalities wherewith the Sun's Action diſturbs the 
Motion 
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* Tf this Equation be increaſed and diminiſhed in a direct Ratio 
of the Moon's horizontal Parallax, it will become more exact. And 
I think, if it were always diminiſhed by a fourth or perhaps a third 
* it would agree bettet with Obſervations. 
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Motion of the Moon, and the Defects to which the 
beſt Obſervations I have hitherto met withal are 
liable. 

I have compared 100 obſerved Longitudes of the 
Moon with the Tables; vig. 25 Eclipſes of the Moon, 
all, except the firſt, taken from Flamſteads Hiſtoria 


C zleſt -/tis, the Philoſophical Tranſactions, and the 
Memoirs of the 28 Academy of Sciences; the two 
great Eclipſes of the Sun in 1706 and 17153 25 
ſele Places of the Moon from Flamſteads Hiſtoria 
Czleſtis, and 48 of thoſe Longitudes of the Moon 
computed from Flamſteads Obſervations by Dr. 
Halley (as I ſuppoſe) printed in the firſt Edition of 
the Hiſtoria Coleſiis, They are as follows: 
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4, The Time of the Middle of this Eclipſe here ſet 
down is from the Beginning and End; bat He- 
velius ſays he could not obſerve the Beginning 
exactly. Several intermediate Phaſes compared 
together ſhew the Middle to have been about 4 
ſooner ; to which the Moon's Place computed is 
os. 6. 14. 3". and Diff. + 344. 

b,b,b, The Moon's Places, obſerved on Feb. 2. 
April 7. and May 22. are computed by myſelf, 
from the Obſervations; there being manifeſtly 
Errors, either of the Computation or Preſs, in 


thoſe printed in the Hiſt. Cæleſtis. 


Several obſcrved Latitudes of the Moon, which 1 
have compared with the Tables, ſhew them to be 
very near the Truth, both in the Motion of the 
Nodes, and alſo in the Quantity and Variation of 
the Inclination. I am, 


41 


Tour humble Servant, 


Richard Dunthorne. 


19 8 XIV. 
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XIV. Extract of a Letter from Mr. Leonard 
Euler, Prof. Mathem. and Member of the 
Imperial Society af Petersburgh, 20 the Rev. 
Mr. Cha. Wetſtein, Chaplain and Secretary 
zo His Royal Highneſs the Prince of Wales, 
concerning the Diſcoveries of the Ruſſians 
an the North-Eaſt Coaſt of Aſia. 


Berlin, Dec. 10. 1746, 


Read Feb. 5. S you are deſirous to hear ſome- 
1740-7- thing more particular concern» 
ing the Ru/ian Expeditions to the North and 
North-Eaſt of Aſia, I will nere give you an Account 
of all that has come to my Knowlege relating to 
the ſame. But as I ſhould, on the one hand, be 
very glad that theſe Obſervations might give any 
Light concerning the Paſſage now ſought through 
Hudſon's Bay, 1 ſhould, on the other be very ſorry, 
if Mr. Behring's Opinion, who believed that the 
new Land he had diſcovered was joined to Cali 
fornia, ſhould rather lead us to doubt of the Succeſs 
of that glorious Undertaking, I wiſh, however, that 
a happy Experiment may ſoon inform us certainly 
of the Truth, In the mean time you will not be 
ſorry to be acquainted with the Reaſons upon which 
Mr. Behring's Suſpicions were ſounded, notwith- 
ſlanding the Objections you have been pleaſed to make, 
and to communicate to me upon that Head, | 
Firſt, This new Land, which he fell in with at the 
Diſtance of 50 German Miles from Kamſchatha to- 
wards the Eaſt, was followed by him, and coaſted 


for 
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for a great Way, tho' I cannot ſay how far: From 
whence alone it will appear, that an Abatement 
muſt be made in the Diſtance of 30 Degrees, or 
thereabouts, which you ſuppoſe to be between the 
laſt known Head Land of California towards the 
Weſt, and the fartheſt Extremity of this new diſco- 
vered Land towards the Eaſt. 
Secondly, Capt. Behring having had the Opportunity 
of obſcrving an Eclipſe of the Moon as Kamſchatka, 
concluded from the fame, that that Place lay much 
farther off to the Eaſt, than is expreſſed in any Map; 
and that, to repreſent it truly, it ought to be tranſ- 
ferred into the other Hemiſphere, as its Longitude 
is more than 180 Degrees [Eaſt from the Iſle of 
Ferro]. For this Reaſon Captain Behring's new 
Land will be conſiderably approached to the laſt 
known Part of California, and will not moon appear 
to be many Degrees from it. 
What we have therefore ſtill to hope is only, 
that in this unknown Diſtrict there may be found 
ſome Streight, by which the Pacific Sea may freely 
communicate with Hudſon's Bay; but if it ſhall ap- 
pear that there is no ſuch Paſſage, it muſt then be 
concluded, that whatever further Progreſs may hap- 
pen to be made through Hudſon's Bay, the Opening 
at laſt muſt' only be into the Frozen Sea, from 
whence there could be no paſling 'into the Pacific 
Ocean, but by the Neighbourhood of Kamchatka; 
and this Way would without doubt be too long, and 
too dangerous, to be maſter'd in the Courſe of one 
Summer, 

very much doubt whether the Ru//ians will ever 
publiſh the Particulars of their Diſcoveries, either 


tuch as have been made from Kamſchatka to- 


wards 
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wards America, or ſuch as have been made upon 
the Northern Coaſts of Aa. And indeed it is but 
yery much in general that I know the Succeſs of 
this laſt Expedition, What 1 do was communicated 
to me by Order of the Court, from the College of 
Admiralty, for me to make uſe of it in the Geo- 
graphy of Ruſſia, which I was at that time charged 
with. 

They paſſed along in ſmall Veſſels, coaſting be- 
tween Nova Zemla and the Continent, at divers 
times, in the middle of Summer, when thoſe Wa- 
ters are open. The firſt Expedition was from the 
River Oby; and at the Approach of Winter the 
Veſlels ſhelter'd themſelves by going up the Je- 
niska; from wheace the next Summer they returned 
to Sea, in order to advance further Eaſtward; which 
they did to the Mouth of the Lena, into which 
they again retired for the Winter-Seaſon, 

The third Expedition was from this River, to the 
fartheſt North-Eaſt Cape of Aſa. But here they 
loſt ſeveral of their Boats, and a great Part of their 


Crew, ſo as to be diſabled from proceeding, and 


from making the whole Tour, ſo as to atrive at 
Kamſchatka. ris 
It was however thought, that a further Attempt 
was then unneceſſary, becauſe Captain Behring had 
already gone round that Cape, failing Northward 
from Kamſchatka. | 
The Ruſſians have not attempted the Paſſage round 
Nova Zemla; but as they have paſſed between that 
Land and the Coaſt of Aſia, and as the Dutch did 
formerly diſcover the Northern Coaſts of No 
Zemla, we may now be well aſſured, that that 
Country is really an Iſland. 
g Iii XV. 


[ 424 ] 


XV. Atfraft of a Letter from Mr. Wm. 
Arderon, F. R. S. t Mr. Henry Baker, 


F. R. S. containing ſome Obſervations made 
on the Banſticle, or Pricklebag, alias Prickle- 
back, and alſo on Filh in general. 


Dear VIX, 


Read Feb. 5. ANY of my Leiſure Hours laſt 
Oey Summer were employed in at- 
tending and making Obſervations on ſeveral Kinds of 
Fiſh ; ſome whereof I with great Care have preſerved 
alive in glaſs Jars for many Months together. 

I ſent you ſome time ago a brief Account of 
what I had obſerved remarkable in the Dace and 
Ruff, and am now going to Jay before you what 1 
have thought worth Notice in that little common 
Fiſh called the Prickle-Back. 15 

About the Beginning of laſt April I took a Ban- 
ſticle out of our River, full of Spawn, and pur it 
into one of my glaſs Jars, at the Bottom of which I 
had placed a tmall Quanitty of Sand, as I always do 
in every Veſſel wherein my Fiſh are kept; and about 
the 2oth of May it buried its Spawn in the ſaid 
Sand. I was in Hopes this Spawn would have pro- 
duccd a young Brood, but was unluckily diſappointed ; 
which I impute to its being frequently diſturbed by 
the pouring in of freſh Water. 

For ſome Days after I had catched this Banſticle, 
it refuſed to eat any thing I could offer it, as is com- 
aon With all Filh I have yet kept; but frequently 
giving 
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giving it freſh Water, and coming often to it, it be- 


came ſo familiar as to cat ſmall Worms I now-and- 
then threw into the Jar, and from that time grew ſo 
tame as to take them out of my Hand; nay it became 
ſo bold at laſt, that when its Belly was full, or it 
did not like what I offerd, it would ſet up its 
Priekles, and with its utmoſt Strength made a Stroke 
at my Fingers, if I put them into the Water to it. 
This Fiſh was of ſo unſociable a Diſpoſition, that 
it would ſuffer no other Fiſh to live in the Jar with 
it, and fo audacious, as to attack whateyer I put in, 


though ten times its own Size, 


One Day, for the ſake of Diverſion, a Friend be- 


ing then with me, I put a ſmal] Ruff into the Jax 


to it, which the Banſticle immediately aſſaulted and 
put to Flight, having in the Conflict torn off a good 
Part of its Tail; and would, I dare ſay, haye killed 

it, had I not ſeparated them very ſoon. 

Infinite Numbers of theſe Prickle-backs are to be 
found in almoſt all freſh Waters, where- ever it is poſ- 
ſible for Fiſh to live; and whatever other Kinds the 
Water is repleniſhed with, this certainly is one, as 
far as I have yet had Opportunity to make any En- 
quiry, 

The Endeavours they uſe, and the Ability they 
have, to get from Place to Place, are alſo extraordi- 
nary ; for though the largeſt of them ſcarce meaſures 
above two Inches in Length, I have ſeen ſome of 
them leap out of the Water a Foot high perpendi- 
cularly, and even much further in an oblique Di- 
retion, when they wanted to get over Boards of 
Stones, or ſome other Obſtacle to theix Paſſage. 

2 Iii 2 It 
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It is (ſcarce to be conceived what Damage theſe 
little Fiſh do, and how greatly detrimental they are to 
the Increaſe of all the Fiſh in general amongſt whom 
they inhabit. For it is with the utmoſt Induſtry, 
Sagacity, and Greedineſs, that they ſeek out and de- 
ſtroy the Spawn of all Sorts of Fiſh ; and moreover 
all the young Fry, that come in their Way, are pur- 
ſued by them with the utmoſt Eagerneſs, and ſwal. 
lowed down without Diſtinction, provided they arc 
not too large. 

And in Proof of what I here aſſert, I muſt aſſure 
you, that the Banſticle before-mention'd in my glaſs 
| E did, on the 4th of May laſt, deyour, in five 

Jours Time, 74 young Dace, which were about a 
Quarter of an Inch long, and the Thickneſs of an 
Horſe-Hair. Two Days after it ſwallowed 62, and 
would, I am perſuaded, have eat as many every Day, 
could I have procured them for it. 

Could Gentlemen, who take Pleaſure in Fiſh- 
ponds, intirely prevent theſe Deſtroyers from getting 
into them, I am corivinced their Produce would be 
much greater than it commonly is: And though it 
may not be poſſible to keep them out intircly, it 
is moſt certainly adviſeable to be very diligent in 
the deſtroying of them: And whenever, by Netting, 
or other means, any of them are got out of the 
Water, never throw them in again, on a Suppo- 
ſition of their being harmleſs. 

Nature has furniſhed this little Fiſh with a kind 
of Breaſt-plate or Armour, to be its Defence againſt 
any outward Injury : She has likewiſe beſtowed up- 
on it ſeveral offenſive Weapons or Spines, placed 
upon its Sides and Back, which it immediately 

erectz 


[ 427 ] 5 

eres upon the leaſt Appearance of Danger, or when 
it attacks ſome other Fiſh, The Sharpneſs of theſe 
Prickles guards it well enough from larger Animals, 
that might otherwiſe prey upon it ; but neither theſe, 
nor all the Endeavours it can uſe, are able to free it 
from an Enemy that torments it eyen to Death; 
what I mean is a kind of Louſe, of an oval Figure, 
having eight Legs, and a very tranſparent Body, which 
is able either to ſwim or crawl, and ſticks on it ſo 
faſt, ſucking and plaguing it all the while, that it 
makes it almoſt mad. 

One remarkable Particular in this Louſe is, that 
its little fibrilloas Fins are always in Motion, whe- 


ther the Creature be ſwimming about, or fixed upon 
the Fiſh. 


ALL Fiſh regulate their Times of Eating and Abſ- 
tinence by the Temperature of the Air, and the 
Quarter from whence the Wind blows; and would 
thole Perſons who are Lovers of Angling, take the 
Pains to keep a few ſmall Fiſh in Glaſſes, they 
might at any time eaſily foretel, from their taking 
or refuſing Food, what Sport is to be expected, and 
often ſave themſelves many a weary Step taken to 
no purpoſe. | 

I have always obſerved, amongſt the Fiſh I keep 
in Jars, that ſuch as have lived a while together con- 
tract ſo great an Affection for each other, that if 
they are ſeparated they become melancholy and ſul- 
len, and are a long time before they forget the Lols. 
About Chr:/tmas laſt I put two Ruffs into a Jar 
of Water, where they lived together until April; 
when, at the Deſire of a Friend, I gave one of them 
away. 
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away. After this Separation the Fiſh that remained 
with me was ſo affected, that for three Weeks it 
would eat nothing I could give it; and therefore, 
fearing it would pine to Death, I ſent it to the Gen- 
tleman on whom I had beſtowed its Companion; 
and what is very extraordinary, upon being put to- 
gether again, it eat immediately, recovered its former 
Briskneſs, and both of them are ſtill alive. 

I have made abundance of other Obſervations on 
Fiſh, but ſhall only add at preſent, that when they 
remain ſupine and unactive, they every now-and-then 
gape and yawn, as moſt Land-Animals do, when 
weary of the Situation they are in. I remain, 


Norwich, July . 
$746, N 


W. Arderon. 


XVI. 4 Suppoſition how the white Matter is 
produced, which floats about in the Air in 


Autumn ;, in a Letter from the ſame to 
Mr. Baker. 


IX. Norwich, Aug. 28. 1746. 
Read Feb. 26. AVING lately a large Spider in my 
1746-7- Hand, by chance I let it fall, and 
it hung by its Thread, as they very commonly do. 
On holding my Hand very till it readily aſcended 
up it again; and thus, by giving it a Shake, and then 
holding my Hand till, the Spider aſcended and de: 
| ſcended 
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ſcended a great many times. I thought, at firſt, it 
had ſpun a new Thread at every Deſcent, and was 
deſirous to have meaſured how long an one I could 
cauſe it thus to ſpin; but, upon a ſtricter Examina- 
tion, I very plainly perceived, that whenever it 
aſcended, it wound its Thread with its Feet into a 
ſort of Coil, and when it deſcended only ravelled it 
out again. 

The Manner how they perform this is diverting 
enough; but as Spiders may be had almoſt in every 
Place, and the Experiment is ſo eaſily tried, I ſhall 
forbear deſcribing it; and only add, that as theſe 
Coils of Thread are cxaQtly like thoſe floating in 
the Air towards the End of Summer, I think it is 
not improbable thoſe are made in the ſame Manner, 
when Spiders have a Mind to direct their Courſe in 
the ſame Direction their Threads lie. 


XVII. Some Remarks on the precious Stone 
called the Turquoiſe ; by Cromwel Morti- 
mer, Sec. R. 5. &c. 


Read Feb. 26. HIS Stone has received its modern 
"ET Name of Turcheſia, and Turquoiſe, 
from its being moſt commonly brought trom Turky 
into various Parts of Eurape. De Boodt & tays, the 
Colour of this Gem is a Varicgation of Green, White, 
and Blue; and that there arc two Sorts of it, the 
oriental, from the Eaſt Indies and Perſia, and the 
Occidental, 
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otcidental, from Spain, Germany, Bohemia, Sileſia, 
c.; that in Perſia, where it is found in greateſt 
Plenty, it adheres to black Stones, as if it were an 
Excrement or a Tranſudation from them. A Stone 
of this ſort is ſeldom found to exceed a Walnut in 
Size; and he mentions one in the Great Duke's 
Muſeum, on which the Head of Julius Ceſar is en- 
grayed, as a very extraordinary Sample: He adds, 
That he never faw one bigger than an Hazel-nut ; 
that ſome of the oriental ones have the Faculty of 
preſerving their Colour perpetually, which are called 
Stones of the old Rock; and that others loſe their 
Colour gradually, and are called of the new Rock. 
He then gives an Inſtance of a Turquoiſe which had 
loſt its Colour upon being laid by fome time after 
its Owner's Death, which recover'd its beautiful 
Colour upon our Author's wearing it upon his Fin- 
ger in a Ring. | 
Cz2/ius, in his Treatiſe de Mineralibus, p. 601. 
ſays, This Stone is called Turcois by Myl:as, in his 
Baſilica chemica; by Albertus Magnus, in his 
Treatiſe of Minerals; and by Rueius, in his Treatiſe 
of Gems: but Turca, by Cauſſinus de Lapillis ſym- 
bolicis. De Boodt, and Dr. Woodward, * with other 
modern Writers, take it for the Callais of Pliny. 
Salmaſius, in his Plinian. Exercit. p. 142. ſays, 
Many have miſtaken the modern Turquoiſe for the 
Cyanus, but that the Cyanus was tranſparent like 
the Saphire; whereas the Turquoiſe is a ſort of Jaſper. 
Dr. Mood u ard, in his Letter to Sir Jo. Hoskyns, + 
ſays, That the Turcois, or Callais of Pliny, is no- 
thing elſe bat foſlil lvory tinged with Copper, I 
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do not deny, that ſome Stones ſold for Tarquors, 
and poſſibly all that the Doctor ſaw were certainly 
ſach ; but I imagine thoſe which the Authors call 
of the old Rock, and in which the Colour is per- 
manent, are real mineral Stones: This Sample now 
before us ſeems to ſhew this, from both the Form 
and Size: Its Shape ſhews it not to be Part of any 
animal Bone; but its botryoid Form is to me a De- 
monſtration that it is the Product of Fire, which 
had once melted this Subſtance; and that when it 
cool'd, its Surface was formed into Bubbles and Bliſ- 
ters, in the ſame manner as the Hæmatitis botryoi 
des or Bloodſtone, whoſe Surface conſiſts of Knobs, 
reſembling a Bunch of Grapes. gre 
That the Elephas ituiis, or Ebur fofſile of Theo- 
phraſtus &, ſaid to be of various Colours, Ido not in the 
leaſt deny to be tinctured with Copper, and to be what 
Dr. Woodword calls the Turquois: Indeed I ſuſpect it to 
be what De Boodt calls of the new Rock; and ſays is 
liable to loſe its Colour, which it recovers again from 
the Efluvia of the Perſon who wears it. I therefore, for 
Diſtinction ſake, think all theſe Stones of tlie Ivory Ori- 
gin ſhould be called Pſeudo · Turcheſiæ, or baſtard Tur- 
guois; and the other Sort, of which this before us 
is one, the true or real Turquois; for, by Examina- 
tion in the chemical Way, I find it to be à very 
rich copper Ore; ſome of it pounded and diſſolved 
in Spirit of Hartſhorn gives a deep Blue; in Aqua 
fortis a fine Green; and an iron Wire put into it 
was in 1 Hour's time incruſted with Copper : Some 
of it calcined, without any Flux in a Crucible, run 
K KEK to 


— 


ä ——— — 


— — 0 


* See Theophraſlus's Hiſt, of Stones, tranſlated, c. John Hill, 
Lond. 1746. 8”. p. 94. 
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to a Stag, or half vitrified 'Subſtance ; whereas the 
fame Heat, had it been Ivory or Bone, would have 
reduced it to a white Aſh like Bone-Aſhes; for I ex- 
poſed it to fuch a Fire as vitrified the Tile that co- 
yerd it. Its. Hardneſs: and Conſiſtence to an En- 
graver's Tool ſee ms to be the ſame as common white 
Marble : Its Colour is not mended by Heat, but it 
grows brittle when red hot. | 
This Specimen, now ſhewn to the Society, was about 
12 Inches long, 5 Inches broad, and in ſome Places 
near 2 Inches thick; rough on the under Side, as 
though broken off from the Rock it had been af- 
fixed to; and the upper Side was compoſed of 
ſmooth poliſhed Knobs, in Form like to the botryoid 
| Iron Ore. © 
a Sir Hans Sloane, in his noble Muſeum, has ſeve- 
ral Specimens of theſe oriental Turquoiſes, all bo- 
tryoid ; eſpecially a Maſs from China, about three 
Inches long, two broad, and near an Inch thick: All 
which ſeem to be Copper Ores: And he has likewiſe 
Samples of Turquoiſes from Spain, and the South of 
France; which arc all ſmall, and ſeem really to be 
Pieces of Ivory tinged with Copper. 
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XVIII. A Deſcription of a curinur Echinites; 
by Mr. Henry Baker, F. R. S. 


— Feb. 26. R. Baker takes the Liberty of ſhew- 
2. ing the Society a very extraordinary 
Echinites, the like to which he has never ſeen in 
any Muſcum, or found deſcribed by any Author. 
For the Echinitæ uſually met with, are made up 
either of Chalk are Flint, or ſome ſtony, chalky, or 
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ſparry Matter, formed within the Shell of the Echi- 
nus, and taking their Figure thence as in a Mould: 
Which Shell is oftentimes broken off and gone, but 
remains at other times impregnated with talcy or 
fparry Particles: Whereas the Subject now laid be- 
fore-us is compoled of a tranſparent cryſtalline Sub- 
ſtance, which has received its general Figure by hay- 
ing been circumſcribed within the Shell of ſome 
Echinus, and ſhews linear Ridges and Diviſions corre- 
ſpondent to the Lines and Plates found in this kind of 
Echinus. 
Was this all, it would be a very uncommon Pro- 
duction, as theſe Bodies have been very rarely known 
to be formed of Cryſtal * ; but it is render'd much 
more curious and extraordinary, by having exact 
Rows and Series of little Cells, all of the ſame re- 
cular Figure, though leſſening gradually in Size, as 
they aſcend from the Baſe upwards. (Vide Fig. 3. 
This Body having been formed within the Shell 
of an Echinus, one would expect (as is the Caſe in 
all other Echinitæ uſually known), that its Figure 
ſhould be exactly anſwerable to the Mould wherein 
it was formed; but Mr. Baker begs Leave to take 
notice, that the Echinus Shell is perfectly ſmooth 
internally, having no riſing Parts correſpondent to 
theſe Cells or Cavities; and therefore, as it could 
not receive its Configuration from thence, it muſt 
be owing to the natural Shooting of the cryſtalline 
Matter 
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* Sir Hans Sloane has a Maſs, which was form'd within an 
Echinus, the Shell being broken off ; it is one Half or Side Cryftal, 
the other Side Chalk. 
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Matter (tho' unlike every thing of that kind yet de- 
ſcribed), or to ſome other Cauſe, which he don't 
pretend to know . A 

The Configuration ſeems nevertheleſs in ſome 
meaſure to correſpond with the Nature of the Shell 
wherein it was formed : As to the Number of the 
Rows of Cells, they bcing ranged by Fives, as 
the Papille, Indentings, Lines, or other Marks on 
_ the recent Shells of Echinz conſtantly are; theſe 
Rows are twenty in Number; vi. five double Ranks 
of large and extremely regular Cells, as at à 4, &c. 
between which lie five other double Rows of ſmaller 
and leſs diſtint Cellule, ſhewn at 4b, &c. Thele 
Cells, which are hexagonal, and whereof thoſe in 
every Row lie alternately to thoſe of the next (by 
which means they fill up the whole Space), decreaſe 
in their Size gradually, as they approach nearer to 
the Top; all the Rows at laſt almoſt concentring at 
the Apex, leaving only a ſmall Space or Vacuity, 
where in the Shells themſelves of this kind of 
Echinus there is an Aperture. The ſmooth Part at 
A is formed of a pebbly Stone, bearing the ſame 
Marks as are uſually found in the Impreſſion of 
theſe Echinitæ dug up in Gravel-Pits ; which proves, 
that this muſt have recciv'd its general Figure from 
one of thoſe Shells, whatever has been the Cauſe of 
this remarkable Configuration of the cryſtalline Patt. 

This curious Echiuite was found in a Marl-Pit at 
Baborough, about thrce Miles Welt of the City of 
Norwich, and preſented to Mr. Baker by Mr. Vn. 
Arderon, F. R. S. 
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I, Of Birds of Paſſage, by Mr. Mark Catesby, 
F. R. 5. 


Read at a Metting HE Places whereto Birds of 
7 = 1 Paſſage retreat when they take 
| their Leave of us, are firſt of 


all to be inquired after ; and then it will be proper 
to examine by what Road, and in what Manner 
they convey themſelves to ſuch Places whereſoever 
ſituated on our Globe. 

The Reports of their lying torpid in Caverns and 
hollow Trees, and of their reſting in the ſame State 
at the Bottom of deep Waters, are ſo ill atteſted, and 
abſurd in themſelves, that the bare Mention of them 
is more than they deſerve. Of much the like Stamp 
is a late broach'd Hypotheſis, which ſends them above 
our Atmoſphere for a Paſſage to their Retreat; which 
to me ſeems as remote from Reaſon, as the Ethereal 
Region is from the Aetreal ; through which laſt Re- 
gion I cannot conceive any Obſtruction to their Paſ- 
ſage, when, by the Approach of our Winter, they 
find a Want of Food, and at the ſame time are di- 
rected, by Inſtinct, to reſort to ſome other Parts of 

the Globe, where they may find a freſh Supply. 
For the Want of Food ſeems to be the chief if not 
the only Reaſon of their Migration. And tho' Tit- 
mice and other ſmall Birds abide here the whole 
Winter, and ſubſiſt on Inſects, which they find tor- 
pid, or in a State of Mutation, in the Crevices of 
the Barks of Trees, and other their Winter-Receſles, 


yet moſt Birds of Paſſage, having tender Bills, are 
LI incapacitated 
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incapacitated for this Work ; but then the Length 
of their Wings enables them to prey on numberleſs 
flying Inſects, with which the Air is ſtored during 
the warm Months: And it is obſervable, that not 
only Swallows, but moſt other Summer Birds of Paſ- 
ſage feed, on the Wing, on ſuch-like Inſects as are 
ſeen no more when cold Weather begins to come. 
The various Conjectures concerning the Places 
whereto Birds of Paſſage retire, are occaſioned by the 
Want of ocular Teſtimony to bring the Matter to 
ſome Certainty. But if the Immenſeneſs of the 
Globe be conſidered, and the vaſt Tracts of Land 
which ſtill remain unknown, unleſs to their own 
barbarous Inhabitants, it is no Wonder we are yet 
unacquainted with the Retreat of theſe itinerant Birds. 
If I may be allowed to offer my own Sentiments, I 
cannot but agree in the general Opinion of their 
paſling to other Countries by the common natural 
Way of flying, with this additional Conjecture ; viz, 
that the Places, to which they retire, lie probably 
in the ſame Latitude in the Southern Hemiſphere 
as the Places from whence they depart ; where the 
Seaſons reverting, they may enjoy the like agrecable 
Temperature of Air. | 
It may be objected, that Places of the ſame Lati- 
tude in the Southern Hemiſphere may be divided by 
too wide a Tract of Sea for them to paſs over. But 
why then may not ſome other Parts of the Southern 
Hemiſphere ſerve their Turn? This ſeems more rea- 
ſonable to me, than that they ſhould remain on our 
Side of the Northern Tropic; within a few Degrees 
of which, at the Winter Solſtice, it is ſo cold, as 
frequently to produce Snow; which, by diſperſing 
ſuch 
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ſuch Inſects as Birds, that feed upon the Wing, and par- 
ticularly the Swallow Kinds ſubſiſt on, muſt make them 
periſh inevitably, were they not to change their Quar- 
ters for thoſe more favourable Climes, where a Con- 
tinuance of warm Weather affords their natural and 
proper Food. This their Sagacity dictates to them, 
and is the apparent Cauſe of their periodical leaving 
us at the Approach of Winter, before Flies are ſo 
diſſipated by Cold and Winds as to be found no 
longer in the Air; tho' they may with other Inſects 
be met with in Holes and hidden Receſſes, and ſerve 
to ſubſiſt other Birds of Paſſage. 

What I infer from hence is, that as Swallows can- 
not continue and fubſiſt ſo long in cold Seaſons as 
other Birds of Paſſage, they are neceſſitated to viſit 
us ſomewhat later, and to depart ſooner : For tho' 
Nightingales, and other Birds of Paſlage, arc not often 
{cen or obſerved after they ceaſe ſinging, yet I have 
frequently taken notice of them in their ſolitary 
Coverts a Month after the Departure of Swallows. 
From theſe Reaſons I therefore conclude, that Birds 
of Paſſage, particularly Swallows, are neccſlitated to 
paſs the Tropic of Cancer ; but how far more South, 


or to what Part of the Southern Hemiſphere they 
go, remains unknown. 5 

The Manner of their journey ing to their Southern 
Abode may vary, as the different Structure of their 
Bodies enables them to ſupport themſelves in the 
Air: Thoſe Birds with ſhort Wings, ſuch as the 
Red-ſtart, Blackcap, &c. tho they arc incapable of 
ſuch long Flights, and with ſo much Celerity, yet I 
can't ſee why they may not paſs in the like manner, 
but by gradual and flower Movements. Swallows 


L142 and 


[ 438 ] 

and Cuckows may probably perform their Flight in 
half the Time; yet there ſeems no Neceſſity for a 
precipitate Paſſage, becauſe every Day's Paſlage af- 
fords them Increaſe of Warmth, and a Continuance 
of Food a longer Time than is neceſſary for their 
Paſſage, were it to the ſame Latitude South as that 
from whence they came. 

As Providence in many Inſtances has guided de- 
fenceleſs Animals to make uſe of the moſt neceſſary 
Means for their Security, why may not theſe, and 
other itinerant Birds, perform their long Journeys in 
the Night- time, to conceal themſelves from rapa- 
cious Birds, and other Dangers that Day-light expoſes 
them to; which nocturnal Travelling of Birds of 
Paſſage I have Reaſon to believe more than barely 
probable, from the following Obſervation, which 
may ſerve in ſome degree to confirm it : 

Lying on the Deck of a Sloop on the North Side 
of Cuba, I, and the Company with me, heard three 
Nights ſucceſſively Flights of Rice-Birds (their Notes 
being plainly diſtinguiſhable from others) paſſing 
over our Heads northerly, which is their direct Way 
from Cuba, and the Southern Continent of America, 
from whence they go to Carolina annually at the 
time Rice begins to ripen ; and, after growing fat 
with it, return South back again. 

The Flight of Birds of Paſfage over the Seas has 
by ſome been conſider'd as a Circumſtance equally 
wonderful with other Stories concerning them ; and 

_ eſpecially in regard to thoſe with ſhort Wings, 
among which Quails ſeem, by their Structure, little 
adapted for long Flights; nor are they ever ſeen to 

continue on the Wing for any Length of Time 5 

an 
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and yet their Ability for ſuch Flights cannot be 
doubted, from the Teſtimony of many. Bellonius 
in particular reports, that he ſaw them in great 
Flights paſſing over and re-paſſing the Mediterranean 
Sea, at the Seaſons and Times they viſit and retire 
from us. 

The ſame Sagacity that inſtructs them to change 
Climates may alſo reaſonably be thought to direct 
them, and othet Birds of Paſſage, to the narroweſt 
Part of our Chanel, thereby to evade the Danger 
of paſſing a wide Sea; tho, by the many Inſtances 
I have ſcen of Birds driven Hundreds of Miles from 
any Land, there ſeems not that Neceſlity for their 
finding the Streights of Calais, as the ſhorteſt Paſſage 
to our Iſland, they being not unable to perform much 
longer Flights. 

There are alſo Winter- Birds of Paſſage, which ar- 
rive here in Autumn at the time the Summer Birds 
depart, and go away in the Spring Seaſon, when 
Summer Birds return. Theſe however are but few ; 
there being only four Sorts that I know of; vir. 
the Fieldfare, Redwing, Woodcock, and Snipe; 
which two laſt I haye frequently known to continue 
the Summer here, and breed; ſo that the Fieldfare 
and Redwing ſeems to be the only Birds of Paſſage 
that conſtantly and unanimouſly leave us at the Ap- 
proach of Summer, retiring to more Northern Parts 
of the Continent, where they breed, and remain 
the Summer, and at the Return of Winter are driven 
ſoutherly from thoſe frigid Climates in ſearch of 
Food, which there the Ice and Snow deprives them 
of. There are many others, particularly of the Duck 
and wading Kind, that breed, and make their Sum- 
mer 
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mer Abode in deſolate fenny Parts of our Iſland. 
When the Severity of our Winters deprives them of 
their liquid Suſtenance, Neceſſity obliges them to re- 
tire towards the Sea in numerous Flights, where in 
open brackiſh Waters they find Relief, and at the 
Approach of the Spring they retire to their Summer 
Receſſes. But theſe cannot be included among thoſe 
uſually termed Birds of Paſſage. 

Beſides the different Kinds of Swallows, I know 
of but one Kind of European Bird that ſubſiſts in like 
manner by catching its Food on the Wing, and that 
is the Caprimulgus or Goat-ſucker, the capacious 
Structure of whoſe Mouth and Gullet is formed to 
receive Inſects, of the larger Kinds, as Scarabæi, Grilo- 
talpæ, &c. Theſe are alſo Birds of Paſſage. | 

e have, tis hoped, made it pretty evident, that 
Summer Birds of Paſſage come to and depart from 
us at certain Seaſons of the Year merely for the ſake 
of a more agreeable Degree of Warmth, and a 
greater Plenty of Food ; both which Advantages they 
procure by an alternate Change of Climate ; but the 
Migration of Winter Birds of Paſſage, and particu- 
larly of Fieldfares and Redwings, is much more dif- 
ficult to be accounted for, there being no ſuch ap- 
parent Neceſſity, either on the Score of Food or 
Climate, for their Departure from us. 

The Reaſon of their coming here in Winter is, 
tis highly probable, for the ſake of Food, and a 
more ſuitable Climate than that they leave behind 
them; but, in ſome ſevere cold Seaſons, and when 
there is a Scarcity of Berries they ſubſiſt here with 
Difficulty, and are even famiſhed ſometimes for Want 
of ſufficient Food; yet what appears moſt unac- 
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countable is, that ſuch as have continued with us a whole 
Winter in Penury, and ſhould, one would imagine, 
rejoice at our approaching Spring, and build their 
Neſts, and couple, on the contrary all depart; as if 
that mild and pleaſant Temperature, which delights 
and cheriſhes moſt other Creatures, were diſagreeable 
to them. We know the Places of their Summer 
Retirement to be Sweden, and ſome other Countries 
in that Latitude; but, as they would find thoſe 
Countries too cold for their Reception, and pro- 
bably deſtitute of Proviſion, were they to haſten 
directly thither when they depart from hence, they 
journey gradually, and prolong their Paſſage through 
the more moderate Countries of Germany and Po- 
land, by which means they don't arrive at thoſe 
Northern Regions, adapted by Providence for their 
Summer Abode, and the Breeding of their Young, 
till the Severity of the Cold is ſo much abated as to 
render it pleaſing to them, and Food may be there 
found. When they viſit us again in Winter, their 
Return back is after the ſame Manner. | 
The Winter Food of theſe Birds being Berries, 
and particularly Haws, as a greater Abundance of 
them grow in this Ifland than can be ſuppoſed in 
the more Northern Regions, that may poſlibly be 
one great Allurement to bring them over hither : 
But the principal Reaſon inducing them to travel 
Southward is probably the Rigour and Severity of 
the Cold in thoſe frigid Climes, which Nature there- 
fore directs them to deſert for ſuch as are more 
temperate. | 
A Swediſh Gentleman informed me ſome Years 
ago, that, obſerving the Uſe we make of quick-ſet 
Hedges 
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Hedges in England, he ſent ſome Plants of the white 
Thorn over to his own Country for the ſame Pur- 
poſes; before which time he aſſured me there were 
none of them in Sweden, which I mention, in Sup- 
port of what was ſaid above. 

The coming of theſe Birds to us may then pretty 
well be accounted for from the Reaſons aforego- 
ing; but the Cauſe of their Departure from hence 
at the time they leave us, is one of thoſe Secrets in 
Nature which are not yet diſcoverd ; for, ſhould it 
be ſuggeſted, that they do not leave us till the Haws 
and Berries are all gone, and they are under a Neceſ- 
ſity to ſeek for Food elſewhere, this would amount 
to little, unleſs it could be ſhewn, that the Northern 
Regions to which they journey can afford them a 
freſh Supply ; which it is almoſt certain they cannot. 
And therefore, when firſt they go from us, they muſt 
either alter their Diet, or be in much Diſtreſs; but, 
as tis evident their Food in the Summer-time muſt 
be of a different Kind than what they eat in Win- 
ter, tis molt likely they change their Diet; and then 
one would imagine they ſhould find Subſiſtence here 
in greater Plenty, and much ſooner than in the colder 
Countries to which they fly. = 

In ſhort all, we can be ſaid to know; of the Mat- 
ter, ends in this Obſervation, that Providence has 
created a great Varicty of Birds, and other Animals, 
with Conſtitutions and Inclinations adapted to their 
different Degrees of Heat and Cold in the ſeveral 
Climates of the World (whereby no Country is de- 
ſtitute of Inhabitants) and has given them Appetites 
for the Productions of ſuch Countries, whoſe Tem- 


perature is ſuited to their Nature, as well as Know- 
| ledge 
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ledge and Abilitics to ſeek and find them out: From 
which we may infer, that the Birds we have been men- 
tioning could no more ſubſiſt in the ſultry Climes 
of the Molucca Iſles, than Birds of Paradiſe could in 
the frigid Regions of Sweden or Lapland. 

Beſides the migratory Birds already mention'd, 

which breed and remain the whole Summer, there 
are other Bitds that arrive periodically at certain 
Places for the ſake of ſome Sort of Grain, or other 
Food, which may be ſuppoſed their own Country is 
deſtitute of: Theſe Birds, after no long Continuance, 
depart, and are no more ſeen till that Time twelve 
Months after; at which time they return, and fo 
continue repeating theſe annual Viſits, as has been 
already obſerved of the Rice-Bird, and Blue-Wing 
of Carolina (Nat. Hiſt. Florid. &c. Vol. I. p. 14, 
& 99.) Tho' the ſecret Ways by which Inſtinct 
guides Birds, and other irrational Creatures, are little 
known to us, yet the Cauſes of ſome of their Actions 
are apparent. 
Analogous to the lucrative Searches of Man thro' 
diſtant Regions, Birds take diſtant Flights in queſt of 
Food, or what elſe is agrecable to their Nature; 
and when they diſcover ſome new Grain, or pleaſing 
Food, they return and acquaint their Community 
therewith, and joining in numerous Flights, make 
annual Excurſions to folace on this their exotic 
Food. ' 

Since the Diſcovery of America there have been in- 
troduced from Europe ſeveral Sorts of Grain, which 
were never before known in that Part of the World, 
and which not before ſome Length of Time were 
found out, and coyeted by ſome of theſe migratory 
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Birds. No Wonder this Grain ſhould not be immediately 
known to Birds of diſtant Regions; for above half a Cen- 
rury paſſed from the Time of cultivating Wheat, Rice, 
and Barley, in Virginia and Carolma, beforc thoſe 
Grains were found out and frequented by theſe fo- 
reign Birds, of which one has but lately made its firſt 
Appearance in Virginia as my ingenious Friend Dr. 
Mitchel informs me, that he being in his Garden a 
Bird flew over his Head which appeared with un- 
common Luſtre, and ſurpriſed him the more, not 
having ſeen the like Bird before, Mentioning this 
to ſome of his Neighbours, he was told by them, what 
aſterwards was confirmed to him by his own Ob- 
ſervation ; vg. that theſe exotic Birds had but within 
theſe few Years appeared in Virginia, and had ne- 
ver been obſetved there before. 

They arrive annually at the time that Wheat (the 
Fields of which they moſt frequent) is at a certain 
Degree of Maturity; and have conſtantly every Year 
from theit firſt Appearance arrived about the ſame 
time in numerous Flights. They have attain'd the 
Name of J/heat- Birds. 


II. 
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II. A Letter from Mr. John Freke E. R. S. 
Surgeon to St. Bartholomew's Hoſpital, zo 
zbe Preſident of the Royal Society, incloſing 
a Paper of the late Rev. Mr. Creed, con- 
cerning a Machine to write down Extem- 
pore Voluntaries, or other Pieces of Muſic. 


SIX, 
2 March 12. THINK the incloſed Paper is the Effect 
* of great Ingenuity and much Thought; 


and as the SubjeA-Matter of it may tend to give great 
Improvement and Pleaſure to many, not only in our 
own Country, but every-where, I hope my preſent- 
ing it may not be thought improper that it may 
thereby be printed and publiſhed to the World. 

It was invented and written by Mr. Creed, a Cler- 
gy man, who was eſteemed, by thoſe who knew him, 
to be a Man well acquainted with all kinds of mathe- 
matical Knowlege. It was ſent me by a Gentleman 
of very diftinguiſhed Merit and Worth; if therefore 
from hence this Paper ſhall be thought proper to be 
publiſhed in the Philoſophical Tranſactions. It will 
prevent its being loſt to Mankind. I am, | 


SIR, 
Tour very humble 


* 


and obliged Servant, 
John Freke. 
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A Demonſtration of the Poſſibility of making 4 

Machine that ſball write Extempore Voluntaries, 

or other Pieces of Muſic, as faſt as any Maſter 

ſhall be able to play them upon an Organ, Harpſi- 
chord, &c. and that in a Charatter more natural 
and intelligible, and more expreſſive of all the 
Varieties thoſe Inſtruments are capable of exhi- 
biting, than the Character now in Uſe. 


Maxim I. 


LL the Varicties thoſe Inſtruments afford fall 
under theſe three Heads: Firſt, The various 
Durations of Sounds, commonly called Minims, 
Crotchets, &c. Secondly, The various Durations of 
Silence, commonly called Refs. Thirdly, The va- 
rious Degrees of Acuteneſs or Gravity in muſical 
Sounds, as A re, B mi, &c. 


Maxim II. 


Strait Lines, whoſe Lengths are geometrically pro- 
portion'd to the various Durations of mulical Sounds, 
will naturally and intelligibly repreſent thofe Dura- 
tions. Ex. gr. . 


— * 


1 


Ing 


== 


The firſt Line (being 2 Inches) repreſents a Sembreve. 
The ſecond is 1 Inch, and denotes a Minim. 

The third is half an Inch, and ſignifies a Crochet. 
The fourth is a Quarter, and antwers to a Quaver. 
The fifth is an Eighth, and ſtands for a Semiquaver. 
Maxim 
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Maxim III. 


The Quantity of the blank Intervals, or Diſcon- 
tinuity of the Lines, will exactly repreſent the Du: 
ration of Silence or Reſts. Ex. gr. 


5 ae r 
eee 


Maxim IV. 


The different Degrees of muſical Sounds, as Ga- 
mut, A re, B mi, &c. may be repreſented by the dif- 
ferent Situations of thoſe black Lines upon the red 
ones or faint ones. Ex. gr. ſee Tas. I. Fig. 1. 


Spokes. 


To make a Machine to write Muſic in the aforeſaid 


Character as faſt as it can be play d upon the 
free. or Harpſuhord, to which the Machine is 
xe 


Poſtulatum. 
That a Cylinder may be made by the Application 


of a circulating, not a vibrating, Pendulum, to move 


equally upon its Axis the Quantity of 1 Inch in a 
Second of Time, which is about the Duration of a 
Minim in Allegro S; | 


Suppoſe the Cylinder @ (ſee Fig. 2.) to be ſu 
and to move under the Keys of an Organ, as 6, 


3 


jp 
and 


* 
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and nail Points under the Heads of the Keys, it is 
manifeſt, that if an Organiſt play a Minim upon c, 
that is, if he preſs down c for the Space of a Second, 
the Nail will make a Scratch upon the Cylinder of 
1 Inch in Length, which is my Mark for a Minim. 

Again, if he reſt a Crorchet, that is, if he ceaſe 
playing for the Space of half a Second, the Cylinder 
will have moved under the Nails half an Inch with- 
out any Scratch; but if the Organiſt next preſſeth 
down 4 for the Space of half a Second, the Nail 
under d will make a Scratch upon the Cylinder half 
an Inch long, which is my Mark for a Crotchet. It 
will likewiſe be differently ſituated from the Scratch 
that was made by. c, and conſequently diſtinguiſhed 
from it as much as the Notes now in Uſe are from 
one another by their different Situation in the Lines, 
(Vide Fig. 1.) | 

Theſe three Inſtances include all that can be per- 
formed upon an Organ, exc. (Maxim I.) _. 

Therefore it is already demonſtrated, that whatever 
is play'd upon the Organ during one Revolution of 
the Cylinder 4 (Fig. 2.) will be inſcribed upon it in 
intelligible Characters. — I proceed to ſhew how 
this Operation may be continued for a long time. 

In Fig. 3. aa, b, c, d, are the fame as in Fig. 2. Let 
* be a long Scroll of Paper wound upon ſuch a Cy- 
linder as S. Let eee be the fame Scroll brought 
over the Cylinder 4 4, to be wound upon the Cylin- 
der yy, as faſt as the Motion of 4 (which is deter- 
mined by a Pendulum) will permit. 

It is manifeſt, that whatever is play d upon the 
Organ during the winding up of yy will be written on 
the Scroll by the Pencils &, c, d, &c. Pp 
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All the Graces in Muſtc being only a ſwift Suc- 


ceſſion of Sounds of minute Duration will be en- | 
preſſed by the Pencils by ſmall Hatches geometrically 1 
proportion d to thoſe Durations. Ex. gr. 8 
0 | * 
A ſingle Beat 3 | nn 
A Shake > 
| | 
A Turn 2 ( 
A ſingle Backfall - | 


A double Bach-?! 


A Shake and Turn — — - 3 4 


— — —  _T 02520 _5M a — 
— 


If a Line commence exactly over or under the 
Termination of another, it is 5 
an Indication of a Shur; as — = 
So a ſmall Interyal indicates = 
the contrary ; as — 
2 
Flat or ſharp Notes are implied by their Situation on 
the red Lines; the natural Notes being always drawn 
between them, vi. in the Spaces, (Vide Fig. 1.) 
The Scroll may be prepared before -hand with red 
Lines to fall under their reſpective Pencils. It is the 
ſureft Way to rule them after; tho” it is feafible or 
poſſible to conttive that they may be ruled the ſame 
Inftant the Muſic is writing. OR 
The Places of the Bars may be noted by two ſu- 
pernumetary Pencils, with a Communication to the 
Hand or Foot of a Perſon beating Time. 5 
„„ 
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Grave Muſic from brisk, flow from faſt, &c. will 
be better diſtinguiſhed by this Machine, than in the 
ordinary Way by the Words Adagio, Allegro, Grave, 
Preſto, &c. for, by theſe Words, we only know in 
general this muſt be ſlow or faſt, but not to what 
Degree, that being leſt to the Imagination of the 
Performer ; but here I know exactly how many Notes 
muſt be play d in a Second of Time; viz. as many 
as are contain'd in 1 Inch of the Scroll per Poſtulatum 
P- 447. 4 
Laitly, Whereas, in the ordinary Way of writing 
Muſic, you have either no Character for Graces, or 
fuch as do not denote the Time and Manner of their 
Performance, here you have the minuteſt Particles of 
Sound that compoſe the moſt tranſient Graces ma- 
thematically delineated. 


N. B. Tho, to facilitate the Demonſtration, I ſup- 
poſe the Pencils to be fixed under the Heads of the 
Keys, and conſcquently to require a very broad 
Scroll to paſs under them; yet I intend the Pen- 
cils a more commodious Situation, vig. the Mo- 
tion of the Keys to be communicated by ſmall 
Rods to them (which I know better how to do than 
to deſcribe, the Scheme wonld be ſo perplex d). 
The Pencils are to be made of Steel, and ranged 
in cloſe Order like the Teeth of a ſmall Comb, 
fo that a very narrow Scroll will do. I can pre- 
pare the Paper to receive a yery black Impreſſion 
from the Pencils at ſo cheap a Rate, that, at the 
Expence of 6 d. in Paper, I can take in Writing 
all the Muſic that the ſwifteſt Hand ſhall be able 
to play in an Hour. _ 
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HI. The Figure of the Muſtela foſſilis; com- 


municated from Dr. Gronovius at Leyden 


10 Mr. Peter Collinſon, F. R. S. 


= 7" ado N USTELA faſſlis, ſive Cobites curu- 
W leſcens, lineis quinque nigris longitu- 
| 12 Arted. Ichthyol. gen. xi. 3. x. Vide TAB. II. 
g. I. 

This Fiſh was kept alive in a Jar of Water a Year 
wanting 9 Days, without changing the Water, and 
without any other Food than what the Water af- 
forded. They dig them out of the Sands near Ve- 
ſel in Holland. | _— 


IV. Some Obſervations on the Belluga-Stone, 
by Mr. Peter Collinſon, F. R. §. 


Raad March 12. HES E Stones of the Belluga were 
m—_— collected by Dr. Cook at Si 
and ſent to Dr. Sanches at Petersburgh, by whoſe 
Favour they came to me. I have applied to thoſe 
Gentlemen to ſatisfy my Inquiries about them, and 
the Accounts they have communicated, with my 
own Obſervations, are as follows : 

The Calculus of the Belluga is found of various 
Shapes and Sizes; it is moſtly of a flatted oval Fi- 


gure, 


* Willoughby, Hit. Piſc. p. l * TAB. G. 3, 4. Raii Syn. Piſc. p. 69+ 
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Hammer to break them. They yield eaſily to the 


regularly diverging from the central Nucleus to the 
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gure, ſometimes roundiſh, globular with unequal 
Depreſſions, and of a yellowiſh white Colour exter- 
nally, and a ſmooth poliſhed Surface. | 

It differs in Magnitude, as it does in Figure, from 
the Bulk of a Pigeon's Egg up to four or five times 
that Size. | 
They are moſtly compact, ponderous and ſolid, not 
very friable, but requiring a pretty ſmart Blow of a 


Saw ; but this defaces their internal Texture, which 
is very remarkably elegant and regular. The Stones 
conſiſt of concentric Coats firmly adhering to cach 
other, formed about a Nucleus, which appeared to 
be quite an heterogeneous Subſtance, both from its 
Colour, Hardneſs, and Texture. 

But another obvious Circumſtance in its Structure 
renders the Belluga Stone different from moſt 
others, which is its radiated Appearance. It ſeems 
compoſed of an infinite Number of ſhining Rays, 


Circumference, repreſenting both in Colour and 
Form the Flakes of a pure white Terra foliata Tar- 
tari, or (excepting the Colour, which is yellowiſh) 
the ſtriated Spicula of Antimony. 

This Stone is found in the Fiſh called the Bel. 
Inga, a Species of Sturgeon, the Acipenſer tuber- 
culis carens Artedii, Part III. pag. 92. It is com- 
monly called Lapis Bellugæ, by the Ruſſians Kamen 
Belluga, which ſignifies the ſame thing. 
Of this Fiſh ſeveral Authors have given us the 
following Account ; in Shape it is not much unlike 

a Sturgeon, 


7 

a Sturgeon (a) ; only its Snout is proportionably 
ſhorter and thicker; the Skin on the Back is light- 
grey, but under the Belly it is white, and without 
Scales (6): Its Fleſh is whiter than Veal ; whence 
the Name Belluga, or the white Fiſh ; and affords a 
much more delicious Diſh (c) than Sturgeon. Of its 
Row or Spawn is made the Cavear ; and ſome are 
found ſo large as to yield from 156 to 200 Weight 
of it, They are found in greateſt Plenty, and eſpe- 
cially thoſe of the largeſt Size (4) in the River 
Volga, about the City of Aſtracan (e). Straten- 
berg ſays, he ſaw one caught in this River 56 
Feet long and 18 Feet thick; and takes them to 
be the largeſt River Fiſh in the World. They are 
likewiſe found in other Rivers, as the Don, and 
thoſe that flow into the Baltick and Caſpian Seas. 

I am not certainly informed, neither do Authors 
agree, in what Part of the Fiſh this Stone is found ; 
Stralenbergh ſays, in the Head and Stomach ; 
ſome (f) ſay, in the Air Bladder ; others in a parti- 
cular Bag near the Auus or inferior Gut; others again 
in ſtill different Parts. Ir is found in both Sexes, 
but ofteneſt in the Male, and of all Ages; but is very 
rare and ſcarce, for in a thouſand Fiſh it often hap- 
pens not to meet with a Stone. 

From hence it would appear, that theſe Stones ate 
preternatural to the Fiſh ; perhaps morbid Produc- 
tions, juſt as the Stone in the human Bladder, not- 
withſtanding its curious and regular Form; probably 

Nnnz2 I 


(a) Vide Crull's Hiſtory of Ruſſia. (3) Stralenbergh's 
Fliftory of Siberia. (c) Crull's Hiſtory of Ruſſia. (d) Stra- 
enbergh ibid, (e) Crull's Hi,. of Ruſſia, (/) Dr. Cook's Letter. 


- 
- Ky — — — — K 
oo == he as 8 — 
. = 
— -. 
— 2 
_ — 


-- —= ws 
. — ng — ˙ —  . — 1 
A 
"= "_ 4 at a yo — 


23 
* w _— 3 — — of, + "Ez 
— + * - —_ N = - Et \ . 
* — 22 = * "F” } + bd l 
— — © = — 9 : 4 - pe a Me a — 
„„ „ * b , . 


OO — ww 


** 


— 


. — — 
a - — — 
— 


— — — ——— 
— * 


[ 454 ] 

the Food of the Fiſh ; the Situation of the Parts in 
which it is generated, and many other Circumſtances, 
may contribute to this Uniformity of Appearance. 
A little of this Stone ſcraped, and laid upon an 
hot Iron, gave a faint urinous Smell, and calcined 
into a light, greyiſh, inſipid Earth. 

Had it been a real animal Subſtance, or a conſti- 
tuent Part of the Animal, its Smell would, in all 
Probability, have at once diſcover'd it. 

The Natives about the Volga very much eſteem 
this Stone for its Virtues, being in great Reputation 
to promote Delivery. The common People take 
from 10 Grains to 30, 40, or even 60 ſcraped fine 
in a little Water, 2, 3, or 4 times in 24 Hours, 
when the Caſe is dangerous. 

It is alſo highly commended as a Diuretic and 
Lithontriptic ; and this not only amongſt the com- 
mon People, but amongſt ſuch as are more capable 
of informing themſelves of its Effects. 


References to the Figures in Tas. II. 


Fig. 2. an oval Stone, flat and rugged on its under Side; Part of which 2, 6. 
has been ſcraped away, and is broken into two Pieces by the Crack c, 4. 
at e and F appear 2 Nuclei or Centers of ſmaller Incruſtations near the 
Surface of the larger Stone. 

Fig. 3. Is the larger Fragment of the ſame Stone, or the Side 6, c, d. at 
g is a Cavity anſwering to the Pratuberance 5, in the next Figure. i, i, i, 
are the ſhining Rays diverging from the central Nucleus. 

Fig. 4. The ſmaller Fragment, or the Side a, c, 4. in which the ſmaller 
Nuclei e and F. of fig. 2. appear. 5 is the central Nucleus, which fills 
2 the Cavity g in fg. 3. and i, i, i, are the like Sprays or Spicula as in 

„ | 


Fig. 5. A ſmooth oval Stone, in Form of a long Egg. 


Fig, 6 and 7. This Stone fplit in two Pieces, a,b and ed. e in fg. 6. is the 
Nucleus or Center of the Stone, which ſeems to have been a Tooth of 
a Fiſh, and filled up the Cavity F in fg. 7. and i, i, i, i, are the 
Sprays or Spicula in both Figures, 

| V. 
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V. An Obſervation on an Occultation of Cor 
Leonis by the Moon, on Thurſday, March 
12. 1747, in Surrey-Street in the Strand, 
London, with a reſlecting Teleſcope, made 
by Mr. Short, F. R. S. which magnified 
about 100 times ; communicated to the Royal 
Society by J. Bevis, M. D. 
Read March 19. 25 

rg Apparent Time. . 


1747, Mar. 12 3 24 19 The Star immerg'd into 
| the dark Limb. 
emerg d from the en- 
lighten d Limb a ſmall 
Matter to the Weſt of 
the Moon's Zenith. 
44 4% The Moon's preceding 
Limb paſs'd the Meri- 
dian in the Tranſitory. 
44 21 The Star paſſed the Me- 
ridian. 


24-25-42 


Mr. Short, another Gentleman, and myſelf, agreed 
to a ſingle Second in the Immerſion, with different 
Teleſcopes; but 1 faw and pronounced the Emer- 
ſion 2 or 3 Seconds before them. — There had 
been an exact Obſervation of the Sun's Tranſit at 
Noon ; and the Clock gain'd about half a Second 


a Day, 
We 
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We reckon Surrey Street 27 Seconds in Time 
Weſt of the Royal Obſeryatory at Greenwich. 

wn Catlin had a few Days before deliver'd 

me a Computation of this Eclipſe, corrected from 

two Places of the Moon, obſerv'd the 28th of Fe. 

| bruary and the 2d of March 1729, correſponding 

pretty nearly with her preſent Situation ; as likewiſe 

from the Star's Poſition, as I had reQtify'd it from 

ſeveral late Obſervations ; and this gave the 


ks 
| Immerſion at — — 8 264 
Emerſion —— — 9 30 


J. Bevis. 


VI. An Obſervation of an uncommon Gleam 
of Light proceeding from the Sun, by Mr. 
Peter Collinſon F. R. &. 


N 19. N the 8th of March 1746-7, near 
FAME 0. 8 Oo Clock in the Morning, as 1 
was riding within three Miles of Brentwood in 
Eſſex, there appeared a ſingular Phenomenon in the 
Heavens; the Sketch (TAB. . Fig. ) may give 

ſome Idea of it. 95 
The Morning was fine and clear, the Sun ſhone 
bright, no Cloud to be ſeen, but the Air a little 
hazy: Where the Phænomenon appeared, which was 
a bright cloudy Spot, ſeem'd a very ſmall Portion of 
a Rainbow; 
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FT 
a Rainbow, only the Colours very faint. It was in 
a horizontal Direction North of the Sun, and from 
it projected a long luminous Ray, which terminated 


in a Point. —It continu'd very ſtrong for more 


than half an Hour after I ſaw it, and then vaniſh'd 
away by degrees. 


P. Collinſon. 


VII. Extract of a Letter from My. Benjamin 
Cooke F.R.S. to Mr. Peter Collinſon F.R.S. 


concerning the Property of new Flanel 
ſparkling in the dark. 


Newport, Iſle of Wight, Jan. 13. 1746-7. 
Read March 19. VINCE I have read the Tranſaction 
1746-7. No. 476. with reſpect to the ſpark- 
ling Lady, who could communicate a kind of electrical 
Fire to her Garments, I can give you an Inſtance 
nearly like it, of a Lady who was ſurpriſed at ſuch 
an Appearance from a Flanel Petticoat, which ſhe 
happen d to ſhake in the dark. But at laſt we found, 


that new Flanel, after ſome time wearing, would 


acquire this Property; but that it loſt it by being 
waſhed. 


II. 
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to it, taken on the Spot; which I here do myſelf 
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VIII. A Letter from Mr. John Hill, Apothe- 
cary, t0 the Preſident, concerning Windſor 
Loam, 


Read March 19. N Accident calling me Yeſterday to 
740.7. Hedgerley, the Place where there 
is dug an Earth commonly call'd Windſor Loam, 
and famous not only in England, but many other 
Parts of the World, I took an Opportunity of going 
ro the Pits, and informing myſelf of the preſent 
Condition of them: And as there appears too much 
Probability that this Earth will be exhauſted, and 
loſt intirely to the World, ina few Years, I pre- 
fume it may not unacceptable to you to have an 
Account of the Pits of it, and whatever elſe relates 


the Honour of communicating to you, and ſhall rake. 
the Liberty of adding to it what has ſince occurr'd 
to my Thoughts in regard to the ſupplying its Place 
when loſt, in the many different Occaſions on which 
it is now usd. 
This Earth itſelf is a coarſe hatſh Loam, compoſed 
of a very large ſhining Sand, of extreme Hardneſs, 
and a fine ſoft tenacious Clay: Its Value is its re- 
markable Quality of ſtanding the Force of the 
moſt violent Fires without running to a Glaſs; 
which makes it extremely uſeful to all who 
have Occaſion for ſuch Fires, and is the Reaſon 
of its being ſent not only into all Parts of 
England, but to Holland, Germany, and many other 
Parts of the World. It is uſed for making » 
Bricks 


TW 


g. 


Bricks employed in building the Wind. Furnaces 
for melting Iron, for coating over the Inſides of Aſ- 
ſay-Furnaces, uſed by the Workers on Metals, and 
on many Occaſions of like kind at the Glaſs Houſes, 
both in England and other Nations. | 

The Place where it is dug is Hedgerley before- 
mention'd, a ſmall Village "about 22 Miles from 
London, fyrrounded with Hills, under one of which 
this Loam lies. The Pits are about a Quarter of a 
Mile South-weſt from the Town; and five Miles 
North of Windſor : They extend over four Acres of 
Ground, ſituated on the Deſcent of a Hill; and were 
intended to have been carried over much more 
Ground by the Perſon who now works them; but, 
on Trials, the Loam is found not to extend as was 
imagin'd. 

They dig, before they come at this, a very good 
common Brick- -Clay, a Tile-Clay, and a Potter's 
Earth, a kind of Clay of a firmer Texture, and deeper 
Colour, than cither of thoſe ; but the Srrats of theſe 
are ſeldom pure or regular, and at the Boundarics of 
the Stratum of Loam a pure hard Sand evidently 
the ſame with that in the Compoſition of the Loam, 
but left looſe, from there not having been Clay 
in the Way to bring it into the Condition of the 
perfect Maſs. They have already work'd the Stratum 
ſo far as to find it bounded Eaſt and Weſt by Beds of 
this Sand, and Northward by Chalk, and are there- 
fore afraid it will be ſoon exhauſted; at leaſt, what- 
ever they get hereafter muſt be procur'd with more 
Labour and Expence, as they have no where to ſearch 
for it but higher up in the Hill; from whence it 
muſt be fetch d at greater Depths, and much more 


OOo o Expence: 
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Expence; and this increaſing Difficulty of procuring 
it has been the Reaſon of its riſing in its Price to 
that it is now. fold at, which is five Shillings a 
Buſhel in London; but which is not to be wonder'd 
at, ſince on the Spot the Quantity that makes a 
thouſand Bricks, which us'd to coſt 1s. and 84. now 
coſts 10s. the Digging, and will eyery Year coſt more 
and more, unleſs a new S$zratum of it ſhould be diſ- 
cover d ſomewhere thereabouts, which their many 
unſucceſsful Txials make them at preſent deſpair of. 

It is to be obſerv'd, that this valuable Earth forms 

but a ſingle Stratum, and that does not riſe and dip 
with the Elevation and Deſcent of the Hill, as the 
Strata of the Earth, Stone, &+c. in Hills uſually do, 
but ſeems to be even and flat at its Bottom; for the 
higher up the Hill they open their Pits, the deeper 
in proportion they find the, Stratum of Loam lie. 

It is worthy Obſervation, that this Hill appcars 
from this not to have been form'd as the Hills and 
Mountains on the Earth in general have been by a 
Diſruption and Elevation of the Strata by Violence 
from within the Earth; for, in that Caſe, this tra- 
tum of Loam muſt have been elevated with them, 
and would have been as near the Surface, or nearly 
ſo, in one Part of the Hill as in another, and need 
have been dug for no deeper from the Top than from 
any other Part; whereas, on the contrary, it appears 
to lic flat and level underneath the whole Maſs of | 
Earth, which makes the Hill, and was, in all Proba- | 
bility, the Surface, on the firſt Settling of the ter- 
reſtrial and other Matter from among the Waters 


of the Deluge. R 
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The Earth, which makes the Hill, ſeems to have | 


been a prodigious Maſs of Matter, roll'd along by 
the irreſiſtible Force of that immenſe Body of Wa- 
ter, and afterwards lodg'd upon it. | 
That this might be the Caſe, the immenſe Force 
of that vaſt Quantity of Water, and the Eaſe with 
which heavy Bodies are moved in Water, may ſerve 
to make probable; and what the more fayours the 


Conjecture is, that the Earth which makes the Hill 


is not diſpoſed in ſuch regular pure Strata as the 
Earths ſettled regularly from the Waters always arc, 
but ſeems evidently a mixed Maſs, made by the jum- 
bling together of various Kinds of Clay, c. which 


are, in ſome Parts of it found pure, tho not in 


whole Strata; and in others irregularly blended in 
different Proportions one with another ; which, as 
the principal Matters that compoſe it are of very 
different Colours, viz. a red and a white Clay, is 
the more apparent. And this is further confirm'd, 
by there being none of thoſe common extraneous 
Nodules found lodged in it, which are ſo frequent 
in the Strata of Clay formed by Subſidence ; ſuch 
as the Ludus Helmontii, Pyritæ, ec. Theſe have 
ſettled with, and lodged themſelves almoſt every. 
where among thoſe Strata; but it is no Wonder 
there are none of them here, if this Hill has been 
formed, as I imagine; ſince, in the rolling it along, 
they muſt naturally have been left behind: And l pro- 
miſe myſelf, that the Frequency of theſe Bodies in 
almoſt all our little Clay-pits, and the intire Abſence of 
them in the vaſt Quantities of Clay that have been 
dug here, will be eſteemed, by all who have look'd 
deeply into theſe Studics, one great Argument of 
Ooo2 the 
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the Truth of this Syſtem; which may alſo extend 
perhaps to many other Hills as well as this. 

As the Workmen are now obliged to dig this 
Loam at 26 Feet deep, inſtead of about 14, at which 
Depth they long found it, 'and muſt hereafter, asthey 
are obliged- to aſcend the Hill, dig it at 38 or 40 
Feet, the Price of it will, I am afraid, rob us of 
it, before the Vein is exhauſted. I think it would 
be a Matter worthy Conſideration, whether, from 
examining the Parts it is compoſed of, a Succeda- 
neum might not be found for it, by an artificial 
Mixture of ſimilar Subſtances. In order to attempt 
this, I have, by means of Water, diſunited its Parts, 
and procured them ſeparate; and, on comparing 
them with the various Earths and Sands from different 
Parts of England, which I have at times procur'd, I 
think that 1 can exactly match the Sand with one 
from Hampſtead- Heath, and the Clay with one 
from a Pit near the lower End of Highgate: The 
Proportions may be eaſily learned, by accurate Ob- 
ſervation of the Quantities of each, where diſunited; 
and a Succedaneum on theſe Principles eaſily made. 
I intend to attempt it, and recommend the Trial of 
it to Dr. Mortimer, who is well acquainted with 
the genuine, in Chemical and Metallurgie Opera- 
tions, in both of which he is very converſant; and 
I hope to find it equally ſerviceable. - 

It is evident to me, that the only Reaſon why it it 
endures the Fire ſo much better than other Clays, is 
the extreme Hardneſs and great Quantity of the 


Sand it contains: And as I imagine it eaſy to throw a 


Sand of equal Hardneſs, and in equal Quantity, into 
an 


* 


an artificial Loam. I ſce no Reaſon to doubt of 
making it equally uſeful. I am, 9 _ 
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1 
With all Reſpect, 1 || | 
Broadway 22 nſter | , "EF 11 
May 28, 1746. n Tour very obedient 
. humble Servant, 
John Hill. 
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IX. A Letter from Mr. Rob. Lucas, concerning 
tbe Relief he foumd in the Stone from the Uſe 
of Alicant Soap and Lime-Water, 79 his Bro- 

ther the Rev. Mr. Richard Lucas F. R. &. 


Dear Brother, 7 

Read March 25. HAVE now the Satisfaction to ac- 
'747* ð ꝶ : Þ quaint. you, that, by God's Bleſſing 
upon the Means His Providence directed me to the 
Uſe of, I am fo far recovered of my Diſtemper (no 
other than the Stone), that I have not the leaſt Doubt 

of being quite free from it in a little time. I am 
continually voiding: Stones all broken, white on the 
Outſide, without much Pain. Fcan now walk twice 
as faſt as I could three Weeks ſince, without Uneaſi: 
ſineſs; nay I rode the other Day at once 24 meaſur'd 
Miles, trotting moſt of it, without Pain or Change 
of Urine; in one Word, I can be as certain of the 
diſſolving 
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diſſolving Power of my Medicines as I can be with- 
out ſeeing the Diſſolution. 

Dr. Morgan adviſed me to drink a Pint of Lime- 
water every Day. Colonel Morgan and this Lady 
coming on a Viſit, adviſed me to take 4 Pills of Ali- 
cant Soap Morning and Evening; upon which I re- 
ſolved to add the Soap Pills to the Uſe of the Lime- 
Water; only, inſtead of the Quantity propoſed, I 
took between 20 and 30 a Day, amounting to near 
an Ounce; which I thought I might ſafely do, well 

knowing, that Mrs. Stephens Preſcription amounted 

to almoſt 3 Ounces of Soap, beſides other Ingredients: 

Afterwards I found in an Extract publiſhed in the 

Magazine, taken from Dr. H/hytt's Treatiſe about 

diſſolving the Stone in human Bodies, the Preſcrip- 

tion of the very Medicine I uſed; only a Quart or 
three Pints of Lime-Water inſtead of a Pint, upon 
which I doubled my Quantity. 

I have fince borrow'd the Treatiſe myſelf, and 
would earneſtly recommend the reading of it to every 
Perſon troubled with that Diſtemper. The Experi- 
ence the Doctor has had of the real Effect of this Pre- 

ſcription in this Diſtemper, join'd with the many Ex- 

periments I have found of the diſſolving Power of 
_ Lime- Water and Soap, gave me great Satisfac- 
tion. 

I have uſed with great Succeſs Stone-Lime newly 
calcin'd; but by thoſe Experiments it ſhould ſeem, 
that the diſſolving Power of Lime-Water made of 
Oyſter-Shells is almoſt double to that of Lime-Stone. 

There are two good Qualitics attending theſe Re- 
medies; the firſt is, That they are cheap, eaſily come 
at, and prepared by one's ſelf. 24/y, That they mw 

be 
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be. ſafely uſed for a long time, without Danger to 
Health, L can vouch by my own Experience; for a 
Quart of Lime-Water, and an Ounce of Soap, has 
never given me the leaſt Nauſeating, Lowneſs. of 
Spirits, or Abatement of Appetite, and I think I was. 
never better in Health than I am now. | 

My Motive for being fo particular in this Affair, is 
a Deſire to be inſtrumental, by your means, of giving 
Eaſe to others in ſo unhappy a Condition ; being 
firmly perſuaded, that what has already ſo far reliev d 
me, will, if preſcrib'd, diſſolve Stones of greater Mag- 
nitude than I ſuppoſe mine to be. From 


| Abergavenny, Dec. Tour affettionate Brogher, 
1746. 


Robert Lucas. 


X. De Figures of ſome very extraordinary cal- 
culous Concretions formed in the Kidney of 
a Woman, communicated by Mr. Charles 
Lucas at Dublin. 


See T 4B. III. 


Preſented March 26. ARTS of a calculous Concretion 
7475 P formed in the left Kianey of 
Mary Anne Mac-Mahon, otherwiſe England, taken 
out after her Death, in the zoth Year of her Age. 


Figure 


— = = - = = = 
þ-4 2 9 -* \ a * — - » - = r 
— At ad - = - . — - — —_ ” — — — — —_ = — — — = = by = — — 
_ . \ —- +. - \ * * — = = — _—— CY —_ 
N 4 pay . — — — — — 
— — = = = 
- _ — — _ * . 
_ _— ů— | 
Py + 
w 2 Sau 22 
— ” 6 : 


- * p 
4 by — ͤu—Üb— 


— — — — 
« = — 5 * 
3 — 
— — — 
— 4 
: 
” 2 = Sn. 
, = 


= 


zz TT ug 
— 7 
V — 7 


= 


* —— 5 — — r , 


— — 
— my 
. S—— 
4 — ” 
my f e 
- — 
— 


.. 2 , — 8 * ; 

hy — —— aL "<p 
| N - N 2 - _ * + 
- — * = — S 1 


[0466] 


Figure I. AView of the anterior Part of the Calculus 
in its proper Situation, wanting, to complete its 
Form, fg. 111. and v. and ſome other ſmall Pieces 
which were joined or adhered to it at A. 
Ez. I. A View of the poſterior Part, completely 
the reyerſe of Fiz. 1. 
Pig. HE. A View of another Portion, which, by the 
Intermediation of ſome ſmaller Pieces, was joined 
at B'to fig. 1. at A. 
Fig. IV. The reverſe of fg. 111. © of OY 
Hg. V. A Portion which ſeem'd broke off 22 I. at A3 ; 
for it fitted it exactly at C. 
Fig. VI. VII. VIII. Different Fragments, whoſc Places 
could not be certainly determined. © 
Fig. IX. A Nucleus of a dark Olive- Cotour, and 
oval Figure, of the common Texture and Conſiſt- 
ence of otdinary Calculi, diſcovered by cutting 
Hg. v. tranſverſely at D. 3 
Fg. T. A — Section of fg. 11. at E, very 
ſolid, white, and ſemi-pellucid, except at F, where 
a brown Vein, of the Colour of the Surface of the 
Nucleus, fig. 1x. at G, and very porous, runs 
through it. 
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XI. Part of a Letter from Mr. William / Ar- 
deron F. R. S. to Mr. Henry Baker F. R. §. 
concerning the Formation of Pebbles. 


Dear Sir, 


Read April 2. I N my late Searches after Sands, Peb- 
17. | bles, and other Foſſils, in our County 
of Norfolk (ſome whereof I had the Pleaſure to ſend i 
you not long ago) I made ſuch -occaſional Obſerya- I 
tions on -the Situation and Condition of the ſeveral 1 
Bodies I met with, as Reaſon muſt, I think, ſuggeſt 
to every Man that conſiders them. I ſhall trouble 1 
you with no Hypotheſis, nor form any random I! | 
Gueſſes, to account for ſuch their Situation, and the 
Condition wherein they are found ; but, if a Rela- 
tion of true Facts, and Concluſions naturally dedu- 
cible therefrom, may prove acceptable, they are in- 
tirely at your Service. 

In all Strata of Pebbles, that I have yet examined, 
there are ſome which are broken, and whoſe Pieces 
lie together, or very near each other; but, as Bodies 
of ſuch Hardneſs could not be broken without ſome 
conſiderable Force or Violence, their Situation 
implies, that they ſuffered ſuch Force or Violence 
as broke their Parts aſunder, in or near the Place 
Where they at preſent lie. 

Others again have had Pieces broken from them, 
though not the leaſt Fragment of thoſe Pieces can . 
now be found: From whence we mult conclude, 4 i 
that whatever might be the Cauſe of their Fracture, | 
they muſt either haye becn broken at ſome Place 
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diſtant from where they now lie, or the Pieces broken 
from them muſt at ſome time or other have been 
removed to ſome diſtant Place. 

Several of theſe Pieces of broken Pebbles have 
their Edges and Corners ſo very ſharp, that it ſeems. 
as if they had never been removed from the Place 


where they received the Damage. Others have their 


Sides and Corners ſo blunted, rounded, and worn 
away, that one cannot help imagining they muſt 
have been very roughly toſſed backwards and for- 


Wards againſt other hard Bodies, and that too with 


great Violence, or for a very long Continuance; 
ſince, without a great deal of Friction, ſuch hard 
Bodies could ſcarcely have been reduced to the Forms 


they are now found in. 


It may poflibly be objected, that theſe Pieces of 
Stones grew in the Figure wherein they now ap- 
pear ; but I am fully ſatisfied, that any Man who will 
take the Pains to examine theſc Bodies carefully, will 
ſoon be convinced, from their Veins, or Grain, or 
Coats, which ſurround cach other, ſomewhat like 
the different Years Growth in Trees, that they 
muſt once have been complete and intire : And this 
will be more fully evident, if they are comparcd 
with a Stone broken by Art. 

Among thefe Strata of Pebbles are ſeveral Frag- 
ments of various Kinds of Marble, various Kinds of 
Sand- Stone, and various Kinds of Eypſum (though 
this Part of the Kingdom e no ſuch thing); 
moſt of which have attained the Hardneſs of the 
very hardeſt of our Pebbles, as it ſhould ſcem, by 
lying amongſt them. 


Such 
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Such Pebbles as are found here in $rata near the 
Surfacc of the Earth, are much more brittle, and 
break eaſier withont Compariſon, than thoſe which 
lie in deeper Hrata: For, if the firſt of theſe fall, 
but with their own Weight, upon any other Stone, 

from the Height of 3 or 4 Feet, they will break very 
frequently into ten or a dozen Picces; whereas ſuch 

as are found deep in the Earth will endure being 
thrown againſt one another with all the Force one 
can give, and that too twenty times perhaps, before 
the leaſt Splinter of them can be broken off. 

I have conſtantly found, that the more clean 
and tranſparent the Sands are with which our” 
Pebbles are mix'd, the more beautiful the Pebbles 
themſelves are, however different their Colours 
be. 5 

It is wonderful to obſerve and conſider with what 

amazing Skill the Creator of all Things hath diſpoſed 
the different Strata of the Earth, to ſerve the Pur- 
poſes of His Wiſdom. | 

The vegetable Mould or Surface of the Earth is 
compounded or made up of Sands, Clays, Marls, 
Loams, rotten Stalks, and Leaves of Herbs, Cc. 
ſerving as a proper Bed and Covering, as well as a 
Receptacle and Conductor of Moiſture, to the Roots 
of Trees and Plants in-general. 

Sands and Pebbles may be conſider'd as Drains for 
carrying off the redundant Moiſture, to where it may 
ve ready to ſupply the Place of what is continually 
riſing in Exhalations ; but, leſt the Strata of Sand 
ſhould be too thick, ſmall ones of Clay are often 
placed between, and ſeem intended to prevent this 
Moiſture from departing too far from where 

pp 2 9 
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it may prove of general Uſe. And, leſt theſe curious 


| | but thin Partitions of Clay ſhould give Way, by 
| their Softneſs, for the Particles of Sand to inſinuate 


Thi into them, and thereby let the Moiſture. paſs through, 
THY thin Cruſts of a ferrugineous Subſtance are placed 
ih above and beneath each of theſe clayey rata; 
THR and ſerve effectually to keep the Clay and Sand 

| | aſunder: 
. The Obſervations you have now read muſt be 
i 18 underſtood to relate to the County of Norfolk only ; 
1 for I have never had any Opportunity of ſearching 
1 the Bowels of the Earth in other Places; but the 


general Uniformity of Nature makes me ſuppoſe the 


Norwich, March 3. ee” 
1745-6. = Tours, &c. 


1 N Situation and Ciicumſtances of Pebbles, Sands, Oc. 
8 in other Countries may not be very different. Be- 
15 lieve me, 

io} - + + - 


W. Arderon; 
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RET 
XII. 4 Letter from Arthur Dobbs E/p, of 


Caſtle-Dobbs in Ireland, to the Rev. * 


Charles Wetſtein, Chaplain and Secretary 


10 His Royal Highneſs the Prince of Wales, 
concerning the Diſtances between Aſia and 


America. 
IX, 


Reed April 9. AM extremely obliged to..you for the 


1747. Trouble you have taken, in corre- 


ſponding with Profeſſor. Euler * upon the Ruſſian. 


Diſcoveries Eaſtward from Kamſchatka, and com- 


municating to me the Accounts he had of Behring's 


laſt Voyag ge, and of his Diſcovery of the Lands 
North-Eaft of. Japon; which the. Profeſſor could 
only have inaccurately, not having ſeen any 


Journal to fix the Latitude and Longitude of the 
Countries he then diſcover'd: But ſince Profeſſor 


Euler, ſway d by the Opinion of Captain Behring. 


Illand (in which Fact of its being continuous to Ca- 
lifornia 1 differ ſtill in Opinion from him,) for, if 
that were a Fact to be depended upon, I would can- 
didly own, that there could be no Paſſage from the 
North · Weſt of Hudſon . Bay to the Weſtern Ocean 
of America, without failing x near 70 of Longitude ; 
the Diſtance of the North-Eaſt Cape of Alia from 
the North-Weſt of Hudſ/or's-Bay, in a Parallel almoſt 
as far North as the Polar Circ e, before the Paſſage 


* dce Tranſ. No, 482, p. 421, 


—  —— — —— — 


ſeems ſtill to believe that the laſt Land he diſcover d 
is joined to California, which Country is now known 
to be. Part of the Continent of America, and not an 


Can. 4 
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fie Ocean ; which might 
therefore be very reaſonably call'd an impracticable 
Paſſage, as it could not poſſibly be made in one Sum- 
mer, if at all); and ſince Profeſſor Euler has been 
ſo kind as to give me Captain Behring's Reaſons for 
ſupporting his Opinion, which are principally from 
the ſmall Diſtance he ſuppoſed it was, from the Coaſt 
he diſcover'd, to the Weſtern American Coaſt at Ca- 


tifornia (which he imagin'd was much nearer his 
North - Eaſt Cape 


of Aſia than it is in Fact); I muſt 
therefore, in coies to the Profeflor's Goodneſs, in 


communicating to me all he has known in that Diſ- 


covery, beg Leave to give you this further Trouble 


of communicating to the Profeſſor my Reaſon for 


ftill diſſenting from Behring's Opinion, that the Land 
he difcover'd laſt was Part of the Continent of Ame 
rica, or continuous with California; and if he find 
the Reaſons for ſupporting my Opinion make it 
more probable, that there ſtill may be a large Open- 
ing betwixt theſe new-diſcover'# Countries and Cali- 


fornia, I am ſenſible it will give the ingenious and 
learned Profeſſor great Pleaſure, to think we may yet 


hope for a Paſſage by Hud ſon r. Bay to the Weſtern 
American Ocean, without being oblirudted with Ice 
after paſling Hudſon S-Sreight. 

The Profeſſor imagines I might have been led 
aſtray, by not conſidering, that the North-Eaſt Cape 
of Alia is much more Eaſterly than has been laid 
down in any former Charts; which is now known 
accurately, by the Eclipſe of the Moon obſerved by 
Captain Behring at Kamſchat ba. 

I have an Abſtract of his Journal by me, upon his 
firſt Diſcovery in 1728, and 1729, when he obſerved 
that Eclipſe, and the Calculation of the Longitude 

7 "from 


* 


[4731 


from it; and ſtand by his Longitude he has fix d; and 


allow that his North-Eaſt Cape is in the other Hemi- 


ſphere ; reckoning Eaſt ward, either from Fero, as the firſt. 
Meridian, or from London; which laſt I ſhall follow. 

Behring fixes his North-Eaſt Cape 126* “ Eaſt 
Longitude from Tobolskz; and Tobolski is 86* Eaſt 
from Fero; ſo the Cape is 212* 7' Eaſt of Fero, or 
about 194 Eaſt from London. — By Captain Mid. 
dleton's Obſervation of Fupiter's Satellite at Churchill 
River in Hud/on's Bay, that River is 95* Weſt from 
London; which, added to 194*, makes 289®; con- 
ſeque 
from Churchill, to complete 360 which, in the 
Latitude of 655, computing 8 Leagues to a Degree 


of Longiude, of which 20 make a Degree of Lati- 
tude, the Diſtance betwixt that Cape and Hudſon's 


Bay would be 568 ſuch Leagues. ren 
From the known Longitude of the North Cape of 
Japon in 40 Latitude, which is pretty exactly known, 
from the Obſervations made by the Jeſuits at Peking, 


and is about 150 Eaſt from London, and from the 


beſt computed Longitude of California in 409 North 
Latitude, it lies in 130 Longitude Weſt from Lon - 
dow, making together 280%, leaves 80* for the Di- 


ſtance of California from Fapon; allowing 17 Leagues 


to a Degree of Longitude in 40* North Latitude, the 
Diſtance would be about 1360 Leagues: By the ſame 
Calculation Ca/zforuia muſt be at leaſt 7 or goo ſuch 
Leagues from the North-Eaſt Cape of Aſia; ſo that, 
in ſo great a Space there may be very great Coun- 
tries or Iſlands *, without ſuppoſing the ne diſcover'd 
Country continuous to California, and might well al- 
low of an open Chanel or Sea, from 50 to 100 Leagues 
wide, between the diſcoyer'd Coaſt and California. 
5 


ntly the North-Eaſt Cape of Aſia is 71 diſtant: 


[44] 
By the Account given to Profeſſor Euler, Behring 
'failed Southwardly to the Ifles of Japon, and from 
thence failed Eaſtwardly 50 German Miles, about 
250 Engliſh Miles; which makes about 80 Leagues, 
of 20 to a Degree. At that Diſtance from Japon 
he diſcover d Land, which he coafted North-Weſt ; 
ſtill approaching towards the North-Eaſt Cape, with- 
out going aſhore, until he came to the Entrance of a 
great River; where ſending his Boats and Men aſhore, 
they never return'd, being either loſt, kill'd, or de- 
tain'd by the Natives, which made his Diſcovery in- 
complete; his Ship being ſtranded, and he afterwards 
dicd in an uninhabited Iſland. 
As no Latitudes nor. Longitudes are fixed by this 
Account, I muſt believe he failed :from Kamſchatka 
South-Eaſt, perhaps more Southerly than to 50? La- 
titude; and there found Land North-Eaſt from Ja- 
pon; otherwiſe, 'by .coaſting it North-Weſt, he could 
never approach the North-Eaſt Cape, which is, at 
leaſt, 40? Longitude Eaſt of Japon; and if he made 
Land 80 Leagues Eaſt of Zapon, he muſt have failed 
North-Eaft to make the North-Eaſt Cape. I have 
therefore Reaſon to believe this Coaſt was Part of 
that he ſaw in his firſt Voyage, where he laſt his 
Anchor; and is the Coaſt Gama diſcover'd, and the 
Dutch afterwards called the Company's Land, Eaſt 
of the Streights of:L/zz/cez, which is at leaſt 7 or 800 
Leagues 


— — —_ —— — 


* The FJaponeſe, in their Maps of the World printed in Japon, 
have laid down in this very Tract two Iſlands as large as Ireland, 
with the Names to them, as appears in that Map bought by Dr. 
Kempfer in Japon in 1680; now in Sir Hans Sloane's Muſeum. 

| C. M. 
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Leagues Weſt of any known Land of America, and 
above looo near the Latitude of Japon: So that, if 
I ſhould allow 700 Leagues for Countries or Iflands 
Eaſt of his new-diſcover'd Coaſt, there might ſtill be 
a Paſſage of 100 Leagues for the Southern or Pacific 
Ocean to communicate with Hudſon s Bay, and to 
cauſe ſuch great Tides and Currents, as are found on 
the North-Weſt of Hudſon s- Bay; as alſo a free Paſ- 
ſage for the Whales, which are ſeen in all the Open- 
ings North-Weſt of that Bay, and are caught there 
in Numbers by the Eskemanux Savages : For, as theſe 
don't go in by Hudſon's Streight from our Atlan- 
tic Ocean, it cannot be preſumed that they ſhould 
go up by Japon towards the North Eaſt Cape, and 
from thence go 70?, or above 560 Leagues, to Hud 
fon's Bay, and be there in the Month of June, and, 
after ſtaying until September, return again the ſame 
Way to the Southern Ocean, to paſs the Winter. 
Now, as Behring only coaſted at a Diſtance, he could 
not poſſibly know whether it was a Continent, or 
great Iſland ; the laſt of which ſeems the moſt pro- 
bable : However, a few Months now, if our Ships 
return ſafe, will give us a Certainty on one Side or 
the other; altho' I am ſanguine enough to believe 
they have by this time ſailed through, and diſcover'd 
this ſo much wiſh'd for Paſſage. 
Theſe, Sir, are the Reaſons I have ſtill t 


o expect 
Succeſs in the Attempt I have promoted; and, if you 
think it may give any Satisfaction to Profeſſor Euler 
to know the Reaſons that ſupport my Belief of a 
practicable ſafe Paſſage, be pleaſed to communicate 
it to him, with my Compliments for the Trouble I 

. Qqq have 
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have given him by you, and accept of my ben AC 
knowledgments for your Favours. I am, with the 
greateſt Regard and TON 


XIII. A Letter from the Rev. Mr. G. Cod. 
tard, zo the Rev. Thomas Shaw, D. D. 
. R S. and Principal of St. Edmu nd- 
Hall, Concerning the * Chronology 
and Aſtronomy. 


Reverend Sir, 


Read April 30. HE Subject of our late Converſa- 
7471 tion turn d upon the Affectation of 
ſome Nations, in carrying up their Hiſtories to ſo 
immoderate a Height, as plainly to ſhew thoſe Ac- 
counts to be fiftitions and without Foundation. 
This, it was agreed, was the Caſe of the Babylonian 
and Egyptian Accounts; and you ſeem d to think 
it would be found to be the ſame with any other 
People that ſhould make the like Pretenſions. 
The only People in later Times that have 
been thought to contradift this Opinion are the 


Chineſe, of whoſe Hiftory the World hath been 
taught 


C 477 ] 
taught to entertain very extraordinary Canceptions. 
But that even They will be no Exception to your 
Surmize, but, on the contrary, a ſtrong Confirma- 
tion of it, will, 1 perſuade myſelf, appear, from 
what I am now going to offer, 
I need not inform you, that the Eaſtern Writers 
in general are much addicted to Fable and Romance. 
This is a Fact too well known to need any Propf; 
and therefore great Judgment is many times required 
to diſtinguiſh what is real from what is L* ima- 
ginary, habe: and abſurd. I fay not ſo 


tions, with whoſe Affairs they may be — to 
be leſs acquainted, as of their own ancient State and 
Condition, and that in Ages not exceedingly remote. 
But if this Obſervation holds but too truc, with rc- 
ſpect to thoſe whoſe Hiſtory we are in ſome man- 
ner acquainted with, how much ought it to put us 
upon our Guard as to thoſe we are in great meaſure 
abſolute Strangers to? 

The beit 
owing to the Feſiuts. But thoſe Accounts them- 
ſelves are, I am afraid, to be frequently received 
with great Caution. Theſe Fathers have been ſome- 
times, perhaps, not ſufficiently verſed in European 
or Chineſs Learning, or both, to give us proper In- 
formation. At other times, it may be, they have been 
too much prejudiced in Favour of their Converts, or 
had Ends to ſerve, of which the World hath not deen 
properly enough appriſed. To have propagated their 


Religion only in a barbarous and uncultivated Na- 
tion, would not have been ſo much for the Credit 
of the Miſſion, as to have been able to introduce it 


Qqq2 among 


much with regard to their Accounts of forcig n Na- 


Accounts we have 3 of China are 


. Moon 
among a People civilized and poliſhed by Arts and 


VVV 
Suſpicious as theſe and the like Circumſtances are, 
is it not ſurpriſing to hear Authors, upon their Words 
only, and upon little or no Foundation beſides (as I 
ueſtion not will appear), aſſerting with ſo much Po- 
itiveneſs, that the Chineſe Hiſtory reaches up indiſ⸗ 
putably to the Times of Noah (a)? A thing ſo far 
from being indiſputably true, that no Article what- 
ever perhaps will admit of greater Debate. Tis true 
indeed, the Chineſe give us a long Liſt of Kings that 
reigned among them from the Time of Fo-hi, and a 
Series of Dates, that, if allowed, may carry up his 
Age 2952 or 2847 Years before the Chriſtiane ra (). 
But how eaſy is it to feign * Dates and Sueceſſions of 
Kings! Let it be made appear what Foundation this 
Chronology depends on ; what ancient Monuments 
the Chineſe have, and in what manner preſerv'd. Mar- 
bles, I ſuppoſe, they have none; and their Paper, ſuch 
at leaſtas is brought into Europe, appears to be of too 
fine a Conſiſtence for the Preſervation of Records. 
You will be told, Sir, perhaps, that a great Part, 
at leaſt, of their Chronology is verified by Eclipſes. 
A very pompous Argument! but, when narrowly ex- 
amined into, will be found to prove juſt nothing at 
all. We are told indeed (c), that the ancient Chineſe 
Obſervations conſiſt of 26 Eclpſes of the Sun, and, 
21 Conjunctions of Jupiter with the fix d Stars. 
| : The 


. 
—_— — 
3 = * 


(a) Shuckford's Connect. Vol. I. p. rox. © (6) Bid. p. 29. 
* Sce theſe Tran. No. 415. p. 397, where this Chronology ſeems 


to be ſet in a true Light by the Viceroy himſelfof Canton 1724. C. A. 
(e OH. Math, Aron. Geogr, Chrono. Tom. I, Pref. p. 13, 14. 


E437 m_— 
The oldeſt Eclipſe of the Sun is placed in the firſt 
Year of the Reign of Tching-Cham (d), ſuppoſed 
to coincide with the Year before Chriſt 2155: But 
the oldeſt Conjunction of Jupiter reaches no higher 
than the Year after Chri/? 73 (d): And how inaccu- 
rate the Obſervation was, appears from hence, that 
the Chineſe only mark the Day when that Conjunc- 
tion happened. | 
But the Queſtion naturally ariſing here is, How 
it comes to pals, that the Chineſe Accounts afford no 
Example of any planetary Conjunction before this, 
when they produce an Eclipſt of the Sun 2228 Years 
earlier? By what good Fortune came that Eclipſe to 
be preſerved, and all Appulſes of the Planets to fixed 
Stars for ſo many Years be loſt Let us ſuppoſe, that 
theſe were Things below the Notice of Chineſe Aſtro- 
nomers; or that they did not know what Uſe to 
make of them. But in what manner muſt we ac- 
count for this, That we hear nothing of any other 

Eclipſe, till the Year before Chriſt 776 (7)? That 
all the Eclipſes, obſerved during ſo long an Inter- 
val as 1379 Years, ſhould have periſh'd, and this one 
have eſcaped, requires a pretty ſtrong Faith to be- 
„ 

But farther, we are told, that they obſerved the 
Winter Solſtice in the Year before Chrift 1111. 
There is nothing, it is true, impoſſible in this; for 
it is not ſaid how accurate the Obſervation was. The 


(d) hid. p. 18. en 
(f) Not much before the oldeſt Babylonian Eclipſe that is pre- 
ſerved. See Letter to M. Folkes E/q; p. 21» 


- 
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Difficulty is only to aſcertain the Fact, and con- 
vince reaſonable People that it was made at all. 

Tis well known, and allow'd by the Miſſionaries 
themſelves, that the Reception they have met with 
in China hath been more owing to their Character 
as Philoſophers than Apoſtles (; 2). When therefore 
they brought with them into the Country Accounts 
of European Diſcoveries, and particularly in Aſtro- 
nomy, might not the Chineſe, agreeable to their vain- 
glorious Character, tell them, that they had of their 
own much older than any thing they could pretend to? 
It may be ſaid indeed, that this is no more than Sup- 
poſition, and which conſequently argues but little: 
But then the Suppoſition is ſo caſy and natural, that 
it requires at leaſt the contrary to be made out by 
ſome very good Proof. 

One Reaſon why this may be inſiſted on the more 
is, that the Chineſe, — to the Fathers them - 
ſelves, have not always been faithful in their relating 
Obſervations. 7-hang, about the Year after Chriſt 
721, had the Reputation among them of an able 
Ajftronomer ; but miſtaken, it ſeems, in his 
Calculation of an Eclipſe, rather than own his Ig- 
norance, he pretended, that the Heavenly Bodies 
did not always obſerve the fame Laws. In Support 
of which extraordinary Hypotheſis, he. urged, that, in 
the Time of Zn (h), the Star Sirius was eclipſed by 
the Planet Venus; tho the Latitude of Sirius is 39® 
32' 8”, and that of Venus never exceeds 4% The 


ſame 
(a) Obſervet. « ut ſup. Fan's. $37 117. (Þ) Ob ſervat. ut 
ſup, Tom. 2. p. 86. Hk Catal, Greg. Altran. u 5 · 


[ 48r ] 
ſame Sort of Obſervation with this, I ſuppoſe, is the 
other of the Conjunction of Saturn, Jupiter, Mars, 
Venus, and Mercury, in the Conſtellation Che; 
when the Sun] and Moon likewiſe were in Con- 
junction in 15* of Aquarius, in the Time of 
Tabou yu (). e IAS 

And to put it out 6f all Doubt, that the Chineſe - 
are capable of obtruding upon the World f#itions 
Obſervations, we need no other Authority ſtill than 
that of the Learned Fathers themſelves. In the Year 
1725 ( the Miſſionaries ſent into Europe an Account 
of an Approximation of the four Planets Jupiter, 
Mars, Venus, and Mercury. Such planetary Con- 
junctions, it ſeems, in China, are look'd on as happy 
Omens of good Fortune to the Prince upon the 
Throne. The Chineſe therefore, as if bred up at the 
Court of Verſailles, with a true French Politeneſs, 
in Compliment to their Sovereign, mark'd in their 
Regiſters a Conjunction of all the 7. This falſe 
Account of an imaginary Conjunction, as the Learned 
Jeſuit himſelf obſerves, may, in future Times, be the 
Occaſion of very great Errors. —To the Chineſe, I 
ſuppoſe he means; for in Europe the Danger will be 
but ſmall; where there are better Tables, exacter Ac- 
counts, and more accurate Obſeryers, than the moſt 
ſanguine Jeſuit will pretend to be among the Chi- 
neſe. But if they would venture at recording ſuch 
a ſpurious Obſeryation, at a time when they were 
ſure of being detected, what may we not ſuſpect them 

; ro 


—_ 


(i) Obſervat. ut ſup. Tom. 2. p. 14% (4) Obſervat, ut 
fup, Tom. 2. P» 3.3» f | | 1 
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front them; and how little may we preſume they know 


to underſtand by the Term always; and whether 
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to have been guilty of, when they had none to con- 


of the Uſes to be made of Celſtial Obſervations? 
We are told, with great Pomp and Aſſurance (7), 
That there aways was in China an Office of Mathe- 
matics, and another of Hiſtory : That it is the Buſi- 
neſs of the former to calculate Eclipſes; and of the 
latter to regiſter them, and every other Occurtenee 
that happens in the State. 
It would have been well, if the learned Fathers 
had told us with a little more ExaQtneſs what we are 


the Chineſe are acquainted enough with the: Uſes for 
which Eclipſes ſerve, to make it probable, that they 
ſhould have had ſuch an Office any conſiderable Num- 
ber of Tears, and much leſs always. May we not 
in the mean time ſuſpect, upon hearing ſuch Lan- 
uage as this, that the Fathers miſtake Pekin for 
Paris; and, having their Heads full of the Asademy 
of Sciences, cannot help figuring to themſelves the 
like in the remoteſt Corners of Aſia? 

Be this as it will, they tell us, That the Mat hema - 
ticians have often had the Credit to take out of the 
Regiſters their falſe Calculations, and ſubſtitute in 
their room others, agreeing with Obſervations. — 
But where Things are kept with ſo little Exactneſs, 
what can be expected but Confuſion? What leſs in- 
deed can be £xpetted than what the Fathers aſſure 
us themſelves hath frequently been the Caſe (, That, 


by 


(1) Obſervat. ut ſup, Tom. 2. p. 158. 


(m) Ut ſup. 
p. 159. 
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by this means Eclipſes have been preſeryed, that 
Calculations made by European Tables demonſtrate 
to be falſe? Can we wonder likewiſe, that the learned 
Fathers ſhould doubt many times, whether ſuch or 
ſuch a particular Eclipſe be an Obſervation made at 
the Time, or the Reſult only of a Calculation, and 
perhaps a falſe one (7) ? 

For, after all that hath been faid of Chineſe 
Eclipſes, and the Calculations of them, it is agreed, 
(o) that, before the Time of Lieou hong, or A. D. 
206. they had no fix d Principles upon which to 
proceed in that Buſineſs. — This Obſervation, I am. 
afraid, will extend to much later Times; or tis ſcarce to 
be imagined they ſhould look upon total Eclipſes of 
the Sun as ill Omens. In conſequence of this ſuperſti- 
tious Belief, we are told (), That the Chineſe Aſtrona- 
mers have carried their Compliment to the Family on 
the Throne ſo far, as to affirm no ſuch Eclipſè could hap- 
pen during their Time. On the other hand, ſhould an 
Eclipſe of this ſort happen, without being foretold, 
they immediately pretend it to be a Warning from 
Heaven of ſome Misfortune likely ſoon to befal the 
Government. But if it ſhould be foretold, and not 
come to pals, they would then make the many Vir- 
tues of the Sovereign the preventing Cauſe; and, what 
is better ſtill, a Shelter for their own Ignorance. 
Such Notions as theſe however, I think, plainly de- 
monſtrate them to be very bungling Aftranomers; 
and that they can hardly look upon theſe Phenomena 


as 
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) OBſ. ut ſup, Tom. 2. p. 159. e) Olſervat. ut ſup. 
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as· depending on eſtabliſh'd invariable Laws of Nature; 
the Conſequence of which is, that they can no 
It more attempt bringing them to a Calculus, than 
Winds, Thunder, and Lightning, and the like. 
It was obſerycd before, that the Mathematicians 
had many times the Art or the Credit to take out 
of the Regiſters their falſe Calculations ; but we are 
told in the ſame Place, That, before they were re- 
poſited there, they were preſented to the Emperor, 
for his Inſpection. Let any one, that knows the 
leaſt of the deſpotic Governments of the Eaſt, reflect 
on the Probability of this; and whether the Attemptec 
would not run great Danger of paying for it with 
his Head. 
What hath been already faid, will, I ſappoſe, be 
more than ſufficient to ſhake the Credit of Chineſe 
Obſcrvations. But what muſt we think of thoſe 
very ancient ones, when we are farther told (), That, 
from the Time of Tehun-tſieou, or 480 Years before 
Chriſt, the Chineſe themſelves allow Aftronomy was 
almoſt intirely neglected among them; and that 
T/m-chi-hoang, whoſe Reign began in the Year be- 
fore Chriſt 246, order'd all Books of Hiſtor, and 
Aſtronomy to be burned (r)? But every one will 
eaſily imagine what Deſtruction of Obſervations muſt 
have been made during a Neglect of theſe Studies 
for 234 Years; and how little would remain to be 
burned by this anti aſtronomical Prince. 
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2) Obfervat. ut ſup. Tom. 2. p. 1. ( ”) Did. p. 2. 


„„ 
It was owing to this Devaſtation. it ſeems, that 
the Chineſe are ſaid to have loſt the Method taught 
by the Ancients, and particularly the Emperor Tao, 
of calculating the Places of the 7 Planets, and the 
fixed Stars (/). It may with good Reaſon be queſ- 
\ tioned, whether they really had any Methods of cal- 
culating their Places at all: For to what Purpoſe 
could ſuch Calculations ſerve, when their Catalogues 
of Stirs, many Centuries later, are acknowleced to 
have contained nothing more than bare Names, 
without Latitudes, Longitudes, Right Aſcenſions, 
or Declinations? Such their Catalogues were, if 
they deſerve that Name, that were made under the 
Race of Emperors called Song (t), or between A. D. 
591 and-620; and it will be difficult to prove they 
were any thing elſe, before the Jeſuits introduced 
there Tycho-Brahe's, or other European ones. As 
to the Places of the Planets, how little they were 
able to compute them will appear from hence, that 
the utmoſt that Lieon hin and Lo-hia-hong, in the 
Year before Chriſt 66, pretended to, was to calcu- 
late a plain rectangled Triangle (2). In what man- 
ner they did this is not faid ; but it would be well, 
if the learned Fathers would make it appear that the 
Chineſe had, in much later Timcs, any thing like a 
Table of natural Sines and Tangents. A ſmall Skill 
in Mathematics is requiſite to apprehend from hence 
how bungling their Aſtronomy muſt have been ; and 
if ſo, much more that of the Ages preceding them! 
| And 
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* (/) Obfervat. &c. Tom. p. 3. (t) Obſerdat. c. Tom, 
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And it will be yet further hard to imagine that they 
knew how to find the Places of the Planets, when 
we are aſſured (x), that Tehang- tſẽ tſin, about A. D. 
550, was the firſt Perſon that introduced Equations 
into their Computations of the Planets Motions; 
that Co chiou- king, about A. D. 1280, was the firſt 
Chineſe that knew any thing of Spherical Trigono- 
metry (y); and that, before the Arrival of the Je- 


ſuits, they were intire Strangers to the Inclinations 


of the Planes of the planetary Orbits (g). 
After what hath been ſaid, I think we need but 
little more to convince us of the ſmall Acquaintance 
of the Chineſe with Aſtronomy. They tell us how- 
ever themſelves (a), That, from the Time of Tjn- 
chi-hoang above-mention'd, they had no expert A/7ro- 
nomer, no Books of Aſtaonomy, nor known Method 
of computing. All that remained were ſome con- 
fuſed Traditions, Catalogues of Stars and Conſtella- 
tions, and Fragments of Books. A mighty Encou- 
ragement all this, to expect reforming the European 
Aſironomy or Chronolog y by the Chineſe ! What ſort 
of Catalogues theſe were, hath been already obſerved; 
and we may, without Offence, I preſume, beg to 
be excuſed from paying over much Deference to 
Chineſe Tradition; at leaſt, till the Fathers have bet- 
ter determined what Degree of Aſſent it deſerves. 
About A. D. 164. ſeveral Few Families, and 
other Subjects of the Weſtern Empire, came into 
China (6). At that time, as it is allowed by the 


Feſuits 
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(x) Obſervat. &c. Tom. 2. p. 58, 59. (y) Hid. p. 114. 
2) Ibid. p. 84. (a) Ob ſerv. ut ſup. RE 2. P. 35 
(b) Obſerv, ut ſup. Tom. 2. p. 119. 


[ 487 ] 


Jeſuits themſelves, Prolemy's Aſtronomy was in great 
Vogue all over the Eaſt; and they ſeem to ſuſpect, 
that by this means the Chzneſe might get ſome faint 
Knowlege of it. It is certain, that from this time 
we meet with Things unknown to their former Ac- 
counts of Aſtronomy. At this time, it is ſaid (c), 
Tchang-heng made a Catalogue of 2500 Stars. Such 
a Catalogue as thoſe already mention d were, we may 
ſuppoſe it to be, if it was at all; for Tchang-heng's 
Book is loſt; and what Accounts we have of him or 
his Works, depend on the Authority of others. 

A. D. 284. (d) livd Kiang- ki, the firſt Chineſe 
that is ſaid to have known any thing of the Motion 
of the fix'd Stars. This we (ce was 120 Years after 
the above-mention'd Arrival of the Fews in China; 
but either they muſt have been unskilful Relaters, or 
the Chineſe bad Diſciples, ſince Kzang-kz, it ſeems (e), 
made that Motion to be at the Rate of 1“ in 50 
Years; whereas Prolemy, it is well known, made it 
1 in 100 Years. It may be faid indeed, that this 
Difference ſhews it could not be borrowad from Pro- 
lemy; but then it ſhews at the ſame time, that it 
could not be the Reſult of any Series of Obſerya- 
tions; and that is as much, I think, as we need be 
concerned about. And this will appear yet farther, 
by remarking, that A. D. 460, it was made b 
T ſon-chong 1 in 45 ſolar Years and 9 lunar Months (J). 
At other times it was made yet different ſtill; but 
never, I think, from Obſervations of the Stars them- 


ſelves. 
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(c) Ob/. ut ſup. Tom. 2. p. 25. (d) Ibid. p. 44. (e Ibid. 
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ſelves. The Method, it ſeems, was by compating 
the Places of the Solſtices in their own Time, with 


their Places in the Reign of the Emperor Tas (2), 


whom they ſuppoſed to have lived at a Time co-in- 
ciding with 2300 Years before Chriſt. Let us ſup- 
poſe them to have been right in this (a Thing we are 
by no means obliged' to allow), yet, as they never 
appear capable of taking the Solſtices with any tole- 
table Degree of Accuracy, we cannat wonder at any 
Miſtakes we may meet with. «© | 

You have ſcen, Sir, all along, conſtant Mention 
made of Chineſe Calculations; the very Word uſed 
by. the Fathers themſelves; tho I am ſenſible that 


| Term will be apt to lead the unwary into great 


Errors. For the moſt that can be made of their 
Calculations. is nothing more than finding the 


Places of the Luminarics by Numbers (expreſſing 


their Periods and Parts of Periods), or, in other 
Words, by their mean Motions. For, as to the Sun, 
we are aſſured (4), they made his Motion one Chi- 
neſe. Degree in a Day, without knowing any thing 
of an Equation neceſſary to correct it. It was not 
till the third Century that they had any Equation 
for the Moon (i) 3 and Tchang-tſe-tfin, about A. D. 
550, as we have ſeen, was the firſt that nſed any for 
the Planets. It is obſervable, however, with regard 
to this Author, that there are no Writings of his 
extant (&) ; and therefore what is here ſaid of him, 
may be nothing more than Report. Among an idle 

. vain 
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| (g) Obherv. ut ſup, Tom. 2. p. 148. N Bid. p. 6. 
(i) Ilid. p. 24. D . data 


n 
vain People, unacquainted with critical Learning, 
round Aſſertions paſs for Proof; and in this manner, 
beyond Queſtion, the Chineſe have frequently im- 
poſed upon credulous unskilful Europeans. 

A. D. 618. began the Reign of the Emperors of the 
Race of Tang; and about this time other W eſtern 
Strangers came into China (). From them therefore 
the Chineſe might learn what farther Improvements 
we may chance to meet with in their 4ffronomy, 
beſides thoſe for which they are aſſuredly indebted 
to the Jeſuits. 15 | 8 

It was obſerved but now, that in computing the 
Places of the heavenly Bodies, the Chineſe at beſt knew 
nothing but their mean Motions: But in ſuch Com- 
putations it is neceſſary to begin from ſome Radix, 
or other: European Tables generally begin with the 
Commencement of the Chriſtian c ra; the Chineſe 
appear never to have khown any. One Epoch indead 
they have, but intirely imaginary, called Chang- 
Juen (m), and which began ſome fime or other at 
Midnight, at the Moment of the Winter Solſtice, 
when the Sun, Moon, and 5 Plancts, Saturn, Jupiter, 
Mars, Mercury, and Venus, were all in Conjunction, 
and the Moon without any Latitude. 5 

This extraordinary Epoch began, according to theſe 
able Aſtronomers, 143127 Years before the inter 
Solſtice, in the Year before Chriſt 194 (). What 
time this Epoch came firſt into Uſe is not known; 
but the Fathers think, and it muft be acknowleged 

| with 


10 


(1) OBF. ut ſup. Tom. 2. p. 77, 72, 96. (m) 1b:d; p. 16. 
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with great Probability, that it is not older than the 
burning the Books under T/an-chi-hovang (o), or, as 
we have already ſeen, the Year before Chrift 246. 
Should we place it however many Years later, or ſay 
that it never ſerved any real Uſe at all, we may per- 
haps come much nearer the Truth. 5 

For the Chineſe Aſtronomers, as the Fathers ob- 
ferve (p), have ſpent an infinite deal of Time and 
Pains, in ſearching out this Chang- Juen; and which 
has been carried up, they ſay, by ſome #wo, by 
others three Millions of Years beyond the Time it 
was above fixed at. But this ſhews to a Demonſtra- 
tion, that it is an Epoch purely fictitious; that, if it 
was real, it could only be of an aſtronomical Nature; 
and that they muſt be ſottiſoly ſtupid, that ſhould from 
thence collect, that the Chineſe had any hiſtorical 
Memoirs of ſo ancient a Date. For the Fathers 
themſelves allow, that the Opinion which aſcribes to 
the World a Duration of ſome Millions of Years, is 
neither the general Opinion of the Chineſe, nor of 
any ancient ſtanding among them”(q). . _ 

From what has been here offer d, I think it is pretty 
evident, that, how ingenious ſoever the Chineſe may 
be in Works of Art, their Talents do not lie towards 
Mathematics and Aſtronomy: For, was not this the 
Caſe, muſt it not be ſurpriſing, that having, as they 
ſay, ſo long a Series of Obſervations in the one Sci- 
ence, and of Profeſſors in the other, they ſhould ne- 


yer have been able to get beyond the firſt Elements 
of cither? 
It 


— — 


(e) OBf. ubi ſup. Tom. 2. p. 18. (o) Bid. p. 17. () Ibid. p. 17. 
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It is not my Deſign to enter into any Controverſy 
with the Learned Fathers of the Society of Jeſus; 
the World hath been frequently indebted to them 
'for their Philoſophical Labours ; and will be ſo again, 
when they ſhall have confidered the Chineſe Hiſtory 
with proper Accuracy, and told us in what manner 
they have been able to preſerye Accounts and Ob- 
ſervations of ſo ancient a Date. Public Libraries, it 


js allowed (7); they hive hene; nor doth it appear 


they ever had. Where then could Things ſo uſeleſs, 
as the Generality muſt have thought aſtronomical 


Obſervations, be repoſited? When intruſted to pri- 


vate Hands, they muſt have run great Riſque of being 
 deſtroy'd by Wars, by Fires, and in popular Commo- 
tions; which muſt frequently have happened in ſo 
long a Courſe of Ycars. | ; 

Let. us ſuppoſe Things of this fort are of more 
Value to the Chineſe Commonalty, or, if you pleaſe 
their Nobility, than they are to the European; and 
that they would lay Hands on every thing they could 
meet with of the kind; and, when once in their 
Poſſeſſion, would preſerve it with a religious Exact- 
neſs: But whence then comes it to pals, that it is 
fo difficult a Matter in China to meet with Books 
upon theſe Subjects (/), to underſtand them when 
found, or to get any Ailiſtance from the Natives to- 
wards underſtanding them ? 

But beſides, are not Writings thus kept in privat. 
Perſons Cuſtody, unleſs carefully laid by, apt to b. 
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ſcribbled on by the Scioliſts; ſo that it may be Hard 
to diſtinguiſh many times the Text ſrom what may 
be called the Comment? Ils not this, in Fact, ac- 
cording to the Learned Fathers. own Acconnt (7), 
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very frequently the Caſe? May not, by this means, 
a Calculation, if it muſt be fo called, be miſtook for 
an Obſervation made many hundred Years before? 


It is confeſſed (-), that Martini was impoſed upon 


in this very manner; and it is much to be ſuſpected 
that he hath not been the only ue. 
You fee, Sir, that I have produced the Jeſuits 
OWN Authority for cvery thing here offered. I de- 
ſigned to have cited their Words at Length, but that 
] "Toons would have ſwell'd theſe Papers: above the 
Size of a Letter. I am not conſcious to myſelf of 
having miſrepreſented them; I am ſure J have not 
done it wilfully; for I have nothing in my. View 
but Truth. I am, 3 l 


1 1 . 


| Mardh 2. 


I 747. 


Tour. 10 obedient 
- Kumble Servant, 


T 6. Coſtard. 


P. F. The Title of the Work I have here cited, 
at length, Obſervations Mathematiques, Aftrone 


—— — 


i guss, 
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(t) 0% ut ſup. Tom. 2, Pref. (uv) O. at hp.” Tom. 2. 


p. 103. 
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mig ue, Geograthiques, Chronologiques, & Phy- 


fi uc, tirees des Anciens Liures Chinozs, ou 

faites nouvellement aus Indes, à la Chine & 
uilleurs, par les Peres de la Coltdatinie de Jeſuc. 
t conſiſts of three Volumes, printed at Faris, 
9 1729, 1732. hiker | 


XIV. Mas of: a Lone from Mr. . 
berville Needham zo james Parſons M. D. 
F. R. S. of a new Mirror, which burns at 66 
Feet, Diftance, invented by M. de Buffon 
F. R. S. and Member of the Royal Academy 


oY Sciences at Paris. 


Dear Sr, ; tn 


Read April zo. OURS of December came 0 late to 
8 hand, that i could not anſwer it till 
this Oc **, I have been at the King's Gar- 
den, and am juſt returned: I there learned, that this 
Morning they have been trying ſome Experiments 
with a new · conſtructed reflecting Mirror or Mirrors 
with Succeſs: J knew indeed ſome time ago, that 
they had been upon the Deſign; and M. de Buffon 
had acquainted me with the theoretical Part of the 
Whole. 'I had even ſeen a Part of it executed ; but 
as they had not then eſſayed it, I would take no 
notice of it: In one Word, it is Archimedes re- 
yived; and the Credit of Antiquity, i in this Point, is 
8 SEES - in 


=e 
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in ſome meaſure re-eſtabliſhed... This Machine; for 
ſo I muſt call it, conſiſts of 140 ſmall plain Mirrors, 
each of about 4 by 3 Inches ſquare; they are fixed 
at about a Quarter of an Inch Piſtance from each 
other, upon a large wooden Frame about 6 Feet 
ſquare, ſtrengthened with many croſs Bars of Wood 
for the mounting of theſe Mirrors. Each of them 
have three moveable Screws, which the Operator 
commands from behind, ſo contrived, that the Mir- 
ror can be inclined to any Angle in any Direction 
that meets the Sun; and by this means the ſolar 
Image of cach Mirror is made to coincide with all 
the reſt. 15 e ee 

There are in all, as I told you, 140 Mirrors; but 
they tried the Experiment this Morning with . 24 
only; for ſo many, and no more, were then ready 
for the Purpoſe: The Effect was, that, in very few 
Seconds of Time, a combuſtible Matter they had pre- 
pared with Pitch and Tow, daubed upon a Deal- 
Board, was ſet on Fire, and burn'd vigorouſly at the 
Diſtance of threeſcore and. fix French Feet. Fudge 
now of the Effect 140 will produce; and whether 
the Invention may not be improved to the Height of 
all that has been advanced of Archimedes by the 
Ancients. The only Difficulty they ſound was, to 
make the ſolar Images of the Mirrors: coincide ; but 
this is owing to the yet Imperfection of their Me- 
thod of mounting, which may be caſily improved. 

The Dimenſions I have given in of the Mirrors 
and Frame were only gueſſed at from Vicw, tor l 
have not meaſur d them; ſo you muſt not expect 
they will ſquare or tally mathematically. in the ut- 
moſt Rigour. Nor indeed did I think it neceſſary 
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to do any more; for the Dimenſions of themſelves . 

arc purely arbitrary, If you have a clear Idea of the 
Conſtruction of the Machine by this general Deſcrip- 

tion, it is all I have aimed at. 5 


** — 
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XV. Extra&? of | a Letter from the M arquir 
Nicolini F. R. $. to #be Preſident, concern- 


ing the ſame Mirror burning at 1 50 Feet 
| Diſtance. : 


STR, 
IE « * ®* 


Read April 30. YOU know that the Affair of Archi- 
"747* 1... medes ſetting the Roman Fleet on Fire by 
means of Burning Glaſſes, has been look'd upon as a 
Thing impoſlible and romantic. Deſcartes poſi- 
tively denied the Fact, which had been believed for 
ſo many Ages; and our modern Philoſophers, after 
many Trials, and various Reaſonings, have been of 
the ſame Opinion. But M. de Buffon, being asked 
if it might be poſſible to invent a Phaometer, or 
Machine for meaſuring the Intenſity of Light, hath 
diſcove red by Trial, that Light was able to produce 
great Effects in a Focus at a great Diſtance, if one 
made uſe of a great Number of Disks, which would 
reflect fo many Images of the Sun, and fling them 
all into one Place. He put together therefore a ſort 
of Polyedron, conſiſting of 168 ſmall Mirrors, or 
flat Pieces of Looking-glaſs, each 6 Inches ſquare 
by. means of which, with the faint Rays of the Sun, 
in the Month of March, he ſet on Fire ſome Boards 
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of Beech Wood at 150 Feet Diſtance. By increaſing 


the Numbers of Mirrors, he hopes to be able to do 
the ſame goo Feet off. 

His Machine has beſides, the Conveniency of 
burning downwards or horizontally, as one pleaſes ; 
and it burns cither in its greater Focus, or in any 
nearer Interval, which our "commonly known Burn: 
ing Glaſſes have not, their Focus being fix d and de- 
termined. | 

Perhaps this Machine may afford a Manner of 
meaſuring cither Light, or the different Degrees of 
Heat of burning Bodies. The Difficulty is to find the 
Mcthod of marking the Degrecs, and of fixing a 


will not determine it; becanſe that chiefly depends 
upon the greater or leſs Degree of adi of 


different compyltible Bodies. 


Mr. Maupertuis, 1 5 Ladle to the Preſident, dated at Pans. 
dam, May 20. 1747. fays, that his Friend Buffon has recover'd 


che Burnin o-Glaſles of 88 ; that with 168 plane Glaſſes, 
each 6 2 ſquare, he has melted a ſilver Plate, at * Diſtance 
of 60 Feet, and fired pitch'd Boards at 1 50. Each Speculum is 
moveable, ſo as, by the Help of 3 Screws, to be ſet to a proper 
. for 2 the e Rays n. any given Point. 
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XVI. Epiftola Jo. Henrici Winkleri, Prof 
Lipſ. & R. S. Lond. S. ad Socictatem Re- 
galem Londinenſem data, quæ continet 


Dieſeri prionem Higuras Pytorgani ſui 


Electrici. 


i 


'Preſes Whiſtriſime, 
Viri Illuſtriſſimi, 


Read May 7. ACTA in Socictatem veſtram ſplendi- 
1747- diſſimam mei cooptatione adeo præ- 
clarum munus mihi impertiviſtis, ut in agendis ejus 
partibus omnem vim ac opcram adhibendam mihi 
eſſe videam. Cum enim ex veſtra Societate per 
quamplurimos annos opera et ſcripta prodierint, 
quibus et propter rerum dignitatem, et propter aucto- 
rum celebritatem, et propter dodrinx excellentiam, 
memoria perpetua conſtabit ; facile intelligo quam 
arduum opus ſit, quod inter viros, quorum fama uni- 
verſum literarum orbem peragravit, mihi ſuſcipien- 
dum eſt. Attamen vires animus colligit. Cum enim 
duobus abhinc annis ex primo meo de electricitatis 
natura libello ſcintillularum electricarum, quibus ſpi- 
ritus vini incenditur, præcipua phænomena in tranſ- 
actiones veſtras deſcripta inferri curaveritis, Viri Illuſ- 
triſſimi; in cam adductus ſum opinionem, fore, ut 
futura etiam opera mea, in qua continuanda non de- 
ſiſtam, aliquid efficiatur, quod non dilpliceat. In 
præſenti vobis, Illuſtriſſime Præſes, Viri lluſtriſſimi, 
pro eximio, quo me ornaſtis, beneficio grates ago im- 
mortales, meque, quoad potero, exquirendis naturæ 
viribus 
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viribus ſtudium impenſurum eſſe indefeſſiyn, et, fi mihi 
obvenerit, quod notatu dignum videatur, hoe ad vos 

perſcripturum eſſe polliceor. In libello Germanico, in 
quo anno ſuperiori experimentum Muſchenbroekia- 
num explicaturus virium electricarum augmentum in 
vaſis vitreis deſcripſi, $ 30, orgaiii alicujus, quo plures 
ſcintillæ ſimul oriundæ crepitant, mentionem inject. 
Hujus Pyrorgani Electrici, ut voco, imaginem, 
in figuris æneis dicti libelli non delineatam, in præ- 
ſenti exhibeo TAB. IV. Fig. 2. Per medium annu- 
lum metallicum 26 (Fig. 1.) pice repletum, cylin - 
drulus metallicus cd infixus eſt. Annulum diameter unum 
pollicem Pariſinum et quatuor lincas æquat. Cylin- 
drulus utrinque ad diſtantiam unius pollicis prominet. 
Diameter annuli minor eſſe hand debet, ne cum cy- 
lindrulo communicata electricitas, {i ad annulum me- 
tallicum pertingat, imminuatur. Ferrumine adjuncta 
eſt annulo 46 furca metallica, cujus ſtylus cochleatus 
inditus eſt cylindro ligneo ef, (Fig. 1.) cujus extre- 
mitas inferior F ita formata eſt, ut per aſſeris alicujus 
fiſſuram pervadens huc illuc moveri, et ope cochleæ 
firmari qucat. Ejuſmodi cylindrum metallicum pici, 
qua annulus repletus eſt, infixum cum ſtylo cochleato, 
compendii cauſa, ſimpliciter cylindrum electricum 
nomino (Fig. 1.), Ex quatuor hujuſmodi cylindris 
electricis pyrorganum electricum, Fig. 2. expreſſum, 
conſtat. Cylindri ita ponuntur, ut inter ſe habeant 
imervallum ad gignendas ſcintillas electricas ſufficiens. 
Eas vero excitaturus pyrorganum juxta aliquod me- 
tallum 40 ex filis ſeticis ſuſpenſum firmatuuique ita 
colloco, ut inter metallum et cylindrum c, inter- 
vallum neceſſarium interſit. Ultimo cylindro fg 
in g alligo filum metallicum h in vas metallicum 
aqua plenum : pertingens. His ita ordinatis, ſimulac 
metallum 
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metallum oblongum 45 electricitate donatur, in qua- 
tuor interyallis ſcintillæ electricæ emicant tanto cla- 
rius ſplendentes, quanto majorem clectricitatem com- 
municant rotati frictique globi vitrei. 

Ex quo libellus nominatus in lucem prodiit, duo 
ejuſmodi pyrorgana electrica conſtruxi, quorum al- 
terum formam rotæ alatæ habet, alterum ſcintillis 
emĩcantibus ſeptemtriones reptæſentant. 

Rotæ alatæ conſtructio, quam Tas. IV. Fig. 4. 
delineari curavi, eſt ſequens, Orbi ligneo cavato ſeu 
annulo ligneo dddd ſex alz ligneæ cd infixæ ſunt, 
Totius annuli cum foramine diameter 13 digitos, ct 
foraminis rotundi diameter 6 digitos complectitur. Alæ 
ca, quarum longitudo decem digitos comprehendit, fiſ- 
ſuras habent, in quibus tres cylindri eleArici hinc 
illinc moveri et firmari poſſunt. Prope alas infixas 
in annulo dddd foramina angulata formata ſunt, in 
quibus ſingulis itidem cylindrus electricus ſtatuitur. 
Iraque in rota alata ſex ordines apparent, qui ſinguli 
quatuor cylindris electricis conſtant, obſcrvatis inter 
ipſos intervallis, quæ ad excitandas ſcintillas electricas 
proſunt. In cujuſvis alæ extremitate c firmatur inſtru- 
mentum metallicum gf, conſtans tribus partibus, qua- 
rum extremæ ad angulum rectum mediæ g junctæ 
ne. 

Ut vero inſtrumenta iſta metallica rite applicari 
queant, in latere ad finem c alæ poſtico (anticum enim 
nomino, in quo cylindri electrici ſcintillant) fibula 
metallica affixa inter ſe et latus alz poſticum aliquod 
intervallum relinquit. Media fibula inſtructa eſt 
cochlea verſatili g. Dido intervallo pars brevior in- 
ſtrumenti metallici inditur. Pars altera extrema + 
cylindro quarto propinqua eſt; tantum vero ab eodem 

: 11 diſtat, 
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diſtat, quantum debet, fi inter iſtam inſtrumenti par- 
tem ct. cylindrum ſcintilla eleArica excitanda eſt. 
Hinc pars altera brevior ſub. fibula pro lubitu moveri 
et firmari poteſt. Fibulis applicatum eſt et in parti- 
bus poſticis alarum circumductum filum metallicum 
ik, cui, quando ſcintillæ electricæ ſuſcitandæ ſunt, 
in loco x aliud metallum y adjungitur in vas metal- 
licum s aqua plenum pertingens. Electricitas, ſimul- 
ac cum cylindro primo communicatur, ad omnes cy- 
lindros tranſit. 

Hinc neceſſe eſt, ut, ft ſcintillæ exoriri debeant, 
inſtrumenta metallica deſcripta g f ſemper libera et 
vacua maneant electricitate. Quod fit metallo , 

quod filo metallico ;k adjunctum eſt, electricitatem 
in aquam propagante. Inter duo enim corpora æquali 
prædita electricitate nulla exiſtit ſcintilla. Cum primo 
autem cylindro electricitas communicatur a malleo 
metallico à affixo axi metallico bc, qui in foramini- 
bus rotundis duarum columnarum de lignearum ver- 
ſari poteſt præditus manubrio f. Hujus mallei appa- 
ratum Fig. 5. oſtendit. | 

Columnz de Fig. 5. Iligno mn inſiſtunt, quod ſtylum 
g habet infixum operculo, quod vas vitreum h pice cum 
codem copulatum tegit. Hoc vaſe vitreo ideo opus 
eſt, ut clectricitas axi metallico bc ope alicujus fili 
metallici appenſi data conſervetur. 1 

Vaſis vitrei A fundus ope picis junctus eſt cum 
ligno, cui ſtylus adjunctus eſt, qui foramini longiori 
columnæ 1 ita inſeri poteſt, ut cochleæ / ope fir- 
mari queat, poſtquam vas vitreum debitam altitudi- 
nem nadum eſt. Hæc vero debet eſſe altitudo, ut 
axis 6c in foramine annuli lignei 4ddd medium 
tencat. Cylindri autem electrici in annulo et alis cd 
ita 
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ita collocandi ſunt, ut malleus a quocunque cylindro 
elefrico primo, ad quem accedit, et · cylindri a ſe 
invicem ſufficientem ſcintillis electricis excitandis di- 
ſtantiam habeant. 

In baſi quadrata p, Fig. 4. in qua columna 254 
inſiſtit, fiſſura eſt, in qua, quando malleus à ſatis per fo- 
ramen, annuli ddd prominet, columna 7 cochlea 
ſtabilitur. Annulo 4ddd furca metallica applicata eſt 


infixa columnæ lignez qr, quæ ſimiliter in fiſſura baſis 


quadratæ 9270p firma redditur. Axis metallicus bc 
per medium annuli foramen protenſus a baſi quadrata 
per altitudinem 21 digitorum abeſt. Quando igitur, 
axe bc electricitatem nacto, malleus alicui cylindro 
electrico primo appropinquat, quinque ſcintillæ ſe- 
cundum ſeriem rectam uno fere tempore exoriuntur. 

Verſo itaque ſenſim axe Sc, ordines ifti ſcintillarum 
per circulum in conſpectum prodeunt. Scintillæ adeo 
claræ ſunt, ut in luce diurna ad centum pedes vide- 
antur. Homo qui axem manubrio verſat, nc electrici- 
tatem diſſipet atque perdat, ſtare debet in materia 
electricitatem non propagante. 

Electricos Septemtriones, TAB. IV. Fig. 3. exhibet. 
In tabula abcd, quæ in columnæ ef fiſſura elevari 
ct demitti poteſt, novem cy lindri electrici ita collo- 
cari poſſunt, ut ſeptem ſcintillæ eo ordine ſimul ap- 
pareant, quo ipſi Septemtriones in cœlo note ſerena 
micant. Cylindro metallico primo eo tempore, quo ex- 
iſtere debent ſcintillationes, adjungitur filum metal - 
licum 5, cui electricitas traditur. In tertii et quarti 
extremitatibus filum inflexum metallicum : anneditur, 
ut electricitas ad quintum et reliquos cyiindros per- 
meare yaleat. Cylindro nono filum metallicum & ap- 
plicatur in aquam in yaſe metal lico / productum, quo 

. Ttt 2 | clectricitas 
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electricitas omnibus cylindris tributa in materiam, 
quæ eandem haud conſeryat, quantum opuseſt, propa- 
getur. | 

Hæc quanquam nonniſi ad delectandos oculos ſpectare 
videantur, attamen vobis, IIluſtriſſime Præſes, Viri II- 
luſtriſſimi, qui in ejuſmodi delectamentis electricis 
vim naturz mirabilem latere perſpicitis, haud ingrata 
fore confido. Qua ſpe fretus, vellro omnium favori, 
quem impenſe veneror, me ſubmiſſe commendo. 


Scribebam Lipfe, 
die 31 Martii, 
1747. 
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XVII. Some Obſervations upon Gems or Pre- 
cious Stones; more particularly ſuch as the 
Ancients uſed to engrave upon, by Robert 


Dingley, E.;. 


Read May Le EMS or precious Stones, of all Species, 
. are ſometimes found of regular Shapes, 


and with a natural Poliſh; and ſometimes of irregu- 
lar Shapes, and with a rough Coat. The firſt Sort 
may be conlider'd as of the Pebble-Kind ; and they 
are ſaid to be found near the Beds of Rivers, after 
great Rains: The others are found in Mincs, and in 
the Clefts of Rocks. 

The Gems of the firſt Sort were what the Ancients 
moſt uſually engraved upon: Theſe are commonly 
called Intaglio's ; and they are moſtly of a long oval 
Figure, inclining to a Point at each End, convex as 
well on the engraved Face, as on the others, with a 

ES: | Ridge 
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Ridge running from End to End on the under Side, 
which is hereby, as it were, divided into two Faces; 
both which are alſo, tho' not fo diſtinctly, parted 
from the upper Face, by another Ridge running 
quite round the Oval. 

The Stone moſt commonly found cngraved is the 
Beryl; that moſt frequently found next is the Plaſm © 
or prime Emerald; and then the Hyacinth or Facinth. 
The Chryſolite is ſometimes, but rarely, found en- 
oraved ; as are alſo, but that very ſeldom, the Cy tal, 

or Oriental Pebble, the | Kg and the 4 methyſb. 
Of the Beryl there arc three Species; the Red, 
inclining to Orange-colour, tranſparent and lively; 
the Yellow, of an Ochre-colour; and the White, 
commonly called the Chalcedon, of the Colour of 
ſheer Milk. Theſe two laſt have leſs Life than the 
firſt. 

The Plaſin or prime Emerald is green, nearly of 
the Colour of ſtagnated Water; ſometimes tolerably 
clear, but, for the moſt part, full of black and white 
Specks, and rather opaque. 

The Facinth is of a deep tawny Red, like very old 
Port Wine, but lively and tranſparent. 

The Chryſolite i is of a light-grcen Graſs-colour, and 
is ſuppoſed to have been the Beryl of the Ancients, 
tranſparent, but not lively. 

The Cryſtal or Oriental Pebble is harder and 
more lively than the common Rock Cryſtal; is of 
a filveriſh Hue, and but very little inferior to the 
white Sapphire. 

The Garnet is of the ſame Colour as the Jacinth, 
but more inclining to the Purple, and not ſo lively. 

The 
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The Amethyſt is of a deep Purple, tranſparent and 
lively. | 
There were ſome other Species of Stones engraved 
upon by the Romans ; but rarely before the latter 
Times of the Empire, when the Art itſelf was greatly 
upon the Decline. | | 
All the before-mention'd Sorts of Stones are faid 
to have been of the Produce of Egypt, or of the 
Eaſt. Indies; and to have been brought from the 
Borders of the Nile, or of the Ganges. 
Here follows a general Table of what are uſually 
called Precious Stones. 


The Beryl, is red, yellow, or white. 
The Plaſm, is green. 
The Facinth, of a deep tawny red. 
The Chryſolite, of a light graſs green. 
The Cryſtal, or Oriental Pebble, of a ſilveriſh 
white. 
The Garnet, of a deep red Claret- colour. 
The Amethyſt, purple. 
The Diamond, white. 
The Nuby, red or crimſon-colour'd. 
The Emerald, of a deep Green. | 
The Aqua marina, of a bluiſh Sea-green, like 
Sca- Water. | 
The Topaz, of a ripe Citron-yellow. 
The Sapphire, of a deep Sky-blue, or of a ſilver 
white. Jo 
The Cornelian, red or white. 
The Opal, white and changeable. 
The YLermilion-Stone, is more tawny than the 


Jacinth. 
All 


— 


— 
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All theſe Stones are more or leſs tranſparent : 
The following arc all opaque: 


The Cat's-Eye, brown. | 

The red Faſper, called alſo thick Cornelian, is of 

the Colour of red Ochre. | 

The Jet, black. 

Asates, are of various Sorts. 

The Blood-Stone, is green, veined or ſpotted with 
red and white. 

The Onyx, conſiſts of different parallel Strata, 
moſtly. white and black. 

The . of ſeveral Shades of brown and 

white. | 

The Agat. Onyx, of two or more Strata of white, 
either opaque or tranſparent. 

Alabaſter, different Strata of White and Yellow, 
like the A _ Onyx, but all opaque. 


The Toad s- = ok. 
The Turguoiſs, of a yellowiſh Bluc inclining to 
green. 


Lapts- -Lazuli, is of a fine deep Blue. 


Of moſt of the Species before · mention d there are 
ſome of an inferior Claſs and Beauty. Theſe are 
commonly called by Jewellers Occidental Stones: 
They are — the bs of Europe, and found 
in Mines or Stone-Quarries; and are ſo named, in 
Oppoſition to thoſe of a higher Claſs, which are al- 
ways accounted Oriental, and ſuppoſed to be only 


produced in the more Eaſtern Parts of our Conti- 
nent, 


The 
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The Onyx, Sardonyx, Agate- Onyx, Alabaſter of 
two Colours or S7rata, as alſo certain Shells of dif- 
ferent Coats, were frequently engraved by the An- 
cients in Relief; and theſe Sorts of Engravings are 


commonly called Cameo s. They alſo ſometimes 
ingrafted a Head, or ſome other Figure in Relief” of 
Gold, upon a Blood Stone. 

Beſides which there are ſome Antiques, moſtly 
| Cornelians, that are coverd with a Stratum of 
White. This Stratum has by ſome been look'd 
upon as natural; but it was really a ſort of Coat of 
Enamel that was laid on. This was uſed only in 
the Times of the lower Empire. 

The Stones eſteemed the beſt for engraving upon 
were the Onyx and Sardonyx and next to them the 
Beryl and the Facinth. 

The Ancients engraved moſt of their Stones, except 
the Onyx and the Sardonys, juſt as they were found; 
their natural Poliſh excelling all that can be done by 
Art ; but the Beauty of the ſeveral Species of Onyx's 
could only be diſcoyer'd by cutting. 

The Merit both of Intaglio's and Cameo depends 
on their Erudition, on the Goodneſs of the Work- 
manſhip, and on the Beauty of their Poliſh. 

The antique Gems of Greet Work are the moſt 
eſteemed; and next to them the Roman ones, in the 
Times of the higher Empire. | 


XVIII. 


1 
XVII  Quadrantl Aſtronomici Murals 2 


oda eit Peculiari „ multts incommodis qui- 


bus hucuſq, ue ufitati laborant liberati, Au- 
_ tore C 


iano Ludovic. Geriten, R. &. L.. 
59 ti 0 n 

FI Ky PNSIGNEM utllitatem arcuum parie« 
77% dus in meridiani plano firmitet infixo- 
rum nemo niſi hoſpes in aſtronomiæ ſtudio ignorat. 
Factum inde, ut nullum hodie facile detur obſerva- 
torium ſupellectile ſua inſtructum quod his careat; 
repertum tamen nullum dari murum tam ſolidum 
atque inconcuſſum, aut tam validam craſſamque ferri 
et metallorum compagem, ut omnibus hiſce organon 
hoc invariatum atque prorſus immobile reſpectu axis 
terreſtris effici queat. Cogitavi itaque de novo arti- 
ficio; arcum nempe muralem conſtruendum propono 
teleſcopio et micrometro inſtructum, . requiſita 
ſint ſequentia. _ 


* 


I. Ut quovis momento videti poſſit utrum n planum 
inſtrumenti verticaliter poſitum ſit: et, 

II. Utrum perpendiculum per centrum quadrantis 
et principium diviſionis limbi exacte tranſeat. 

il. t aberratio plani quadrantis a linea verticali 
corrigi poſſit, manente poſitione principii diviſionis 
in limbo reſpectu perpendiculi : rurſuſque, 

IV. Aberratio principii diviſionis in limbo a perpen- 

diculocorrigi poſſit, abſque mutatione notabili poſitio- 

nis plani quadrantis reſpectu lineæ verticalis. 

V. Ut pariter deviatio plani quadrantis a plano 

meridiei Ae poſſit, manente ſitu perpendicular 
U uu tum 


— — — — 
—_— — 
— 
— — — 
2 _— 
— - — _ - 
_ 4.” 


r ce 


: = ad 6 ——[—T  {- 
2 1 — =, - 
— a 8 


N. , 
A ts 
4 
* 
732 
1 
2 
'* | 


2 
. SY . 
— — — - 
= — 
= * 4 = << - i 
— 
» ” — 
K 7 
o ».. — 
© | 22 — C—_——— 
* — I. = » 
— - — * 
1 1 
- = — — 


Denique, : 


alias admodum operoſum ct difficile. 
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tum plani quadrantis tum principii diviſionis ig 
. 4 * 8 


limbo. | 9 Ii 


VI. Ut penitus expers fit variationis quam extenſio 


metallorum per calorem et frigus producere poteſt. 


VII. Ut facile poſſit reQificari uti dicunt, hoc eſt, 
Ut facile videri poſſit utrum linea ab objecto per in- 
terſectionem filorum in tubo ad oculum tranſiens fir 
exacte parallela linea per centrum quadrantis et di- 
viſionem quam regula monſtrat tranſeuntis, atque ubi 
opus eſt facile in rectum ſitum collocari. Negotium 


Ut omnia iſta obtineantur, fiat, 5 

1. Fulcrum ferreum aaa, cc6, (TAB. V. Fig. 1. 
& 2.), cujus pars quæ muro applicatur Fig. 1. altera 
Fig. 2. delineata. Conſiſtit ex norma ferrea aaa, 
et regula tranſverſa cc, ad ipſam normam claviculis 
mallei ope firmiter conſolidata. In 6, normæ bra- 
chium horizontale eſt inflexum, ut in tergo promi- 
neat, habens inſuper foramen rotundum horizontale, 
cujus uſus mox inferius indicabitur, aliudque verti- 
cale minus cochleæ ſtriis excavatum, ut cochlea mas, 


mn, huic immitti poſſit. 


2. In tergo fulcri ad brachium verticale normæ 
claviculis conſolidate ſunt anſæ duæ ehk et dg. 


Superior eh deſinit infra in cylindrum +, et co- 


chleam marem k. Inferior 4g, ad g, in ſuperficie 
inferiori conice excavata; ut axis cylindri Y, et apex 


coni g, fit in eadem linea, eaque plano normæ ante- 


riori aa, Fig. 2. parallela poſtulo, nec tamen ut 
ſumma præciſio in his adhibeatur, 
3. 
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3. In ipſum murum plano meridiei utcunque paral- 
lelum immittantur, et idonea compage firmentur tres 
mutuli ferrei (Fig. 4.) ab, gb, ce; quotum duo, hg et 2b, 
propemodum æquales, et in eadem linea perpendi- 
calari exiſtunt. Superior Ha habet foramen cylindri- 
acum +, tantæ capacitatis, ut cylindrus fulcri þ 
(Fig. 2.) eidem immitti poſſit. Inferior mutulus bg 
habet loco foraminis apicem conicum g, qui in ca- 
yum anſæ g (Fig. 1.) intrare poſſit. Diſtantia inter 
hos mutulos tanta, ut immiſſo in foramen h (Fig. 4.) 
cylindro þ (Fig. 1 et 2.) et in cavum g Fig. 1.) apice 
g (Fig. 4.) omne fulcri pondus apex g ſuſtineat, li- 
bereque fulcrum horizontaliter volvi poſſit. Anſæ 
igitur ſuperioris pars c (Fig. 2.) ipſum mutulum non 
premere, ſed aliquantiſper ab eo diſtare debet. Ne 
tamen ex cavo g (Fig. 1.) apex g (Fig. 4.) excidere 
aut vacillare poſſit, addatur cochlea fœmina ad ma- 
rem E, cujus ope premendo inferiorem partem mu- 
tuli ah, fulcrum verticaliter ad apicem g, tantum 
deptimitur quantum ſat eſt. = 
4. Ut cylindrus % (Fig. 2.) in foramine þ (Fig, 

4.) ab omni vacillatione penitus fit ſecurus, addatur 
alia cochlea minor horizontalis f, vel duo ex oppa- 
ſitis plagis, cylindrum in foramine tangentes. Ut 
axis foraminis H et apex g (Fig. 4) lit in cadem per- 
pendiculari, hujus effectio nihil habet difficultatis in 
praxi, quoniam in ipſa muri ſtructura hi mutuli ſic 
diſponi poſſunt. Primum inferior gs, deinde ſupe- 
rior Ha, ope perpendiculi cuſpidati, cujus filum per 
axin diſci ænei cavitatem foraminis Y exacte replen- 

tis tranſite debet. | | 
5. Tertius mutulus ce (Tig. 4.) conſiſtit in craſfa 
cochlea mari, longe ſatis ex muro prominente. Fo- 
_ Uyu 2 tamen 
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ramen 6 (Fig 2.) fulcri tantæ capacitatis, ut hane 
cochleam 9 ipſius cochleæ ſuperior pars 
ademta, ut habeat planum horizontale, cui cochlea 
- (Fig. 2.) inniti poſſit. Immiſſo itaque cylindro 

þ (Fig. 2.) in foramen h (Fig. 4.) ct cavo g anfe d. 
(Fig. 2.) applicato ad conum 52 (Fig. 4.) additaque 
cochlea fœmina ad (Fig. 2. 5 applicata ad 
partem inferiorem * (Fig. 4.) ad cochleam 
icetur cochlea fœmina quædam plana, 
orbicularis et in margine dentata, ut eo melius clayi 
quodam expreſſe ad id confecto circumagi poſſit, 
adigatuſque uſque ad partem mutuli e propemodum. 
Deinde horizontaiifer volvendo ipſum fulcrum, 
cochlea (Fig. 4.) toramini brachii horizontalis fulcri 
5 (Fig. 2.) immittatur, cireumvolvetur cochlea m, 
eo uſque donec planum cochlez craſſæ mutuli e 4 
tingat, et ipſe mutulus adeo ponderis fulcri par- 
tem aliquam ſuſtineat. Deinde addatur adhuc alia 
cochlea foemina plana et dentata ad eandem 


marem e (Eig. 4.); agatur uſque ad planum brachii 


horizontalis normæ, id quod in nullum alium finem 
flexum, niſi ut hanc cochleam fœminam ſic recipiat, 
ut 
eo major concedatur longitudo cochleæ craſſæ mu- 
tuli e. Sic fulcti pars 6 (Eig. 2.) nititur hoc modo 
verticaliter in cochleam mutuli ec (Fg. 4.) ct in 
poſitione azimuthali ſervatur per duas deſcriptas co- 
chleas fœminas dentatas mutuli ge. Quodſi igitur 
aliquid in poſitione plani muralis abertatum, iſtud 
ſemper quo tempore libuerit, mediaatibus. hiſce co- 
chleis dentatis, corrigi poteſt, Me non monente, 
benignus lector intelliget foramen brachii horizon- 
talis 6 (Fig. 2.) ſatis amplum et ovalis figurz eſſe 
debete, ne anguſtia motui azimuthali obſtet. 
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6. Fulcri pars anterior (Fig. 2.) tres.rurfus habet 
mutulos , o, et . Primus z eſt ad formam cubi 
aut parallelipipedi, niſi quod fſupetficies ejus ſur 
perior fit ſemicy lindriace excavata. Secundus 9: 
unci formam habeat (Fig. 3.) ſpecialicer depictam. 
Tertius p nihil aliud eſt niſi cochlea mas prominens. 
Cuncti ad normam quoad ficti poteſt optime conſo- 
7. Quadrans ipſe ut ex ſolido ſir metallo poſtulo. 
Facies cjus anterior exhibetyr Tar. VI. Fig. 1, Ctaſ- 
ſities fit congrua, limibuſque quadrantem idonea quan- 
titate excedat. Ad planum limbi rectificandum adſit 
regula compoſita kk, ex duabus, quarum una yr per- 
pendiculariter inſiſtit ad planum alterius #&, fic ut in 
neutram partem facile flecti poſſit. Regule rr acies 
tectitudinem habcat perfectam, exhibeatque lineam 
rectam quæ ſit in plano ſuperficiei limbi anterioris. 
In tergo per cochleas hæc regula quadranti firmatur, 
ſicuti ex Fig. 2. apparet. Quodſi enim hec regula 
plano limbi in x ct n bene coincidit firmata ad cen- 
trum alia regula. rectilineari examinatoria, facile pa- 
tebit utrum limbus et acies vr regulæ in codem ſint 
plano, per conſequens limbi. planum rette. fe habeat. 
Nam ex punctis m et n, nonniſi unica recta duci po- 
teſt, qua per hypotheſin in acie regulæ yr reyera ex- 
iſtit. Per lineam rectam vero un, et punctum a, non- 
niſi unicum planum duci poteſt. Quodſi igitur regula 
examinatoria ad à affixa ubique aciem regulæ rx ct 
limbum quadrantis exacte tangit, planum limbi in 
plano trianguli æ um neceſſario eſſe debet. Poſt ex- 
amen et correctionem hæc regula v ſuperflua eſt, 
adeoque, ſi libet, adimi poteſt. 

2 8. In 
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3. In tergo quadtantis (Fig. 2.) duo ſint ſuſtenta- 
cula orichalcea, ab et ef, ad ipſius quadrantis ſuper- 
ficiem per cochleas probe firmata.. Suſtentaculum 
ab in & habeat foramen ovale; in lateribus ſint duo 
cochleæ c et 4 cuſpidatæ. Foraminis parietes ſuperne 
ſint convexæ, ut immiſſo mutulo o (TAB. V. Fig. 2.) 
in hoc foramen, pars cava 4 mutuli (Fig. 3.) replea- 
tur, cuſpideſque cochlearum horizontalium c et 4 
(Tas. VI. Fig. 2) Yon mutuli aut unci convexam 
inferiorem (Tas. V. Fig. 3.) ex duabus oppoſitis par- 
tibus ſtringant, et fic omnis vacillatio excludatur. 
9. Alterum ſuſtentaculum #f, in e cochleis ad pla- 
num quadrantis affixum, ad F habet foramen rectan- 
gulare, quod ingrediuntut cochleæ mares verticales 
þ et i, quarum uſus eſt ſequens. Immiſſo mutulo 
ſive unco o (Tas. V. Fig. 2.) in foramen ſuſtentaculi 
ab (TAB. VI. Fig. 2.), mutnins u (== 2.) 
quoque immittitur in foramen rectangulare ſuſtenta- 
culi ef, et · cochleæ h apex, qui hemiſphærice con- 
vexus eſſe debet, in cavo mutuli 1 (Tas. V. Fig. 2.) 
ſubſiſtat, et ſic per motum cochlez h ſitus quadran- 
tis elevando et deprimendo parumper eſt variabilis. 
Foramen F in hunc finem ſatis amplum eſſe debet; 
quando tamen ſemel ſitus conveniens per cochleam 
ſuperiorem determinatus, tunc vacillatio quadrantis 
non proficua, ideo per cochleam inferiorem 2 firmi- 
ter ad mutulum conſtringitur. 5 8 1. 
10. Duobus hiſce ſuſtentaculis quadrans in ſitu 
debito quidem teneri, ac, ubi opus eſt, cqrrigi poteſt, 
reſpectu principii, diviſionum in limbo, ut iſtud ni- 
mirum perpendiculo congruat per centrum quadtan- 
tis ducto. Sed requiritur ulterius, ut et ipſum qua- 


drantis planum fit perpendiculare. Ut id efficiatur, 


adſint 


— 


— 


- — 


— 42 — - "= F : * R - bag I N F v * n _ = . 

: 7 + las b . : - 4 > 

. -- - — — . _ —— i = ' : 
_ * 04, rr REP Y - 2 „ wap ** 

. , 


—— — 


—_— 


* —GCK — — 
—— — 


. dos Lins N 4 9.3 TAB VII | 


ä ——— ”— TW __ — 


—— — — — want — * 
— — ww __ _—” wd 7 - - 
«A &* << = _ * * 8 —— 5 3 * 9 
2 
a 
a — 


- 
— — —w— — 
1 . 
W aw E 


2 at 3 —ͤ—ñ——ͤ— — — — — — — 


[ 513 ] 

adſint duo cochleæ fœminæ planz orbiculares, co. 
chleam marem .p (TAB. V. 2. 2.) complectentes; 
barum prima caque dentata, mari p, applicetur ante · 
quam quadrans mutulis tale ſit applicatus. Poſtea 
vero, ubi quadrans ſuſtentacu als .cd.cr,fe (Tas. VI. 
Pg. 2.) mutulis q et 4 (TAB. V. Fig. 2.) pendet, atque 
cochlea favs in foramine c (TAB. VI. . i et 2.) 
exiſtit (quod ſat amplum et ovalis figuræ eſſe debet, ut 
conceſſa ſit variatio quædam ſitus, per cochleam anſa 
ſuperiorem 5 (TAB. VI. Fig. 2.) efficiendam); tunc 


tergum quadrantis ſuſtinetur cochlea fœmina orbi- 


culari dentata, ad marem p (Tas. V. Fig. 2.) appli- 


cata, paulo. ſuperius deſcripta, facies vero per alteram 


cochleam fœminam orbiculatem, clavi quadam, fo- 
raminulis nonnullis in hunc finem terebratis intruſa, 
circumagendam. Planum itaque harum cochlearum 


fæminarum, fat amplum eſſe debet ne in ipſum fora- 


men quadrantis ingrediantur. Et fic his duabus co- 


chleis non modo valide conſtringitur quadrans ab 


utraque parte, ſed etiam, ubi opus eſt, retro vel an- 
trorſum promovetur, quoniam ſuſpenſio in mutulis 
o et n (TAB. V. Fig. 2.) huic motui non obſtat. 
Quoniam tamen nimia longitudo cochleæ p obeſt, 
conſultum erit cochleam anteriorem foeminam tali 
figura conſtruere, quam ſectio (Tas. VII. Fig. 2.) exhi- 
ber, ubi margo 4 faciem anteriorem quadrantis tan- 
gere, collum cd vero ipſum foramen ©c 3 II. 
Fig. 1.) ingredi debet. 
11. Centrum quadrantis (Tas. VI. Fig. 1.) a cy- 
lindrice excavatum eſt, ut clavum regulæ admittat. 
in tergo quadrantis, mediantibus cochleis affixa eſt 
lamina n (Fig. 2.) foramen habens quadratum m, 


centro reſpondens; ſit que hoc quadiatum, circulo 


foraminis 
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foraminis 4 (Fig. 1.) inſeriptum, ant paulo minus. 
Lamina mn (Fig. 2.) craſſitiem habeat congruentem, 
ſitque dupticiter ad normæ modum flexa, deſinatque 
in facie in partem 5 (FE. 1.) a plano quadrantis ſa- 
tis diftantem, ut ſty lum tenuem centrum clavi pun- 
gentem, fllumque perpendiculi ſuſtinentem teneat. 
Ipfum clavum (Fig. 3.) ſpecialiter delineayi, in eoque 
eſt 2 caput, & cylindrus cayum centri quadrantis, et 
regulæ exacte complens, , quadratum foramini- 7; 
(Fig. 2.) immittendum, 4 cochlea mas, cui conye- 
niens fœmina applicanda. . 
12. Tas. VII: Fjg. 1. exhibet quadrantem cum re- 
gula et perpendiculi apparatu: pr eſt linea ſuperficict 
quadrantis inſcripta, per centrum, fi continuata fue- 
rit, tranſituta, qua diviſionum in limbo principium eſt. 
hikg eſt parallelipidum eo modo, ſicuti figura indi- 
cat, excavatum, cochleis ad planum quadrantis affixum. 
quo filum mo perpendiculariter imminet lineæ 
pr, quod nor mæ accuratioris ope nullo negotio per- 
ficitur. Alterum filum : ſitum habet ad planum 
quadrantis parallelum, ad tantam tamen exacte diftan- 
tiam, quanta eſt altitudo centri in ctavo c, ſive punc- 
tum ſuſpenſionis fili ſupra ſuperficiem quadrantis. 
| 
| 


— 1 — 7 — 
a 4 


Addatur tertium, ſecundo prorſus ſimile in latere 
oppoſito parallelipipedi gv, cujus delineationem 
| ſcenographiæ leges vetant. my 
13. Ipfum filum ſtylo ſubtili centrum clavi c pun- 
| gente ſuſpenſum, ex pilis capitis humani conſtet, pon- 

duſculum F ſemiunciz facile ſuftinens, et in cayo 
parallelipipedi H libere ofcillet. Fila minora 
| parallelipipedi e, 7k, &c. etiam ex iiſdem pilis 
|| conſtent, habeantque craffitiem æqualem. Uſus co- 
| tum hic eſt; ut facile cognoſcatur poſitio quadran- 
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tis reſpectu perpendiculi cf. Nam per filum m, ad 
lineam pr collimando, exactum datur oculorum ju- 
dicium, utrum pr, principium diviſionum in limbo, 
cum perpendiculo cf conveniat. Rurſuſque per filum 
ik ad alterum oppoſitum collimando, videri poteſt 
utrum planum quadrantis fit perpendiculo parallelum. 
Quod It loco parallelipipedi duo ponticuli, hæc tria 
fila ſuſtinentes ſubſtituantur, idem finis brevius adhuc 
obtinebitur, cumque ſpatium oſcillationis fili c [ exi- 
guum ſufficiat, diſpoſitio horum trium filorum talis eſſe 
poteſt, ut per vitra convexa collimatio fieri poſlit; quod 
commodum accidet, quibus obtuſior oculorum acies. 
Cochleæ fœminæ 6 margo orbicularis, adeoque et 
ipſa cochlea mas fulcri p (TAB. V. Fig. 2.) quam 
complectitur, ſic ultra ſuperficiem quadrantis promi- 
neat, ne oſcillationem fili c f impediat, aut, fi mavis, 
iſtarum cochlearum et foraminis in quadrante locus 
extra oſcillationis fili ſpatium aſſignandus. Quodſi 
obſervatorii ſtructura patiatur, ut ab horizonte ad Ze- 
nith ſtellarum detur aſpectus, tunc regula ad lineam 
pr acceſſum debet habere liberum, adeoque paralleli- 
pipedum 51g paulo inferius in appendicem collo- 
candum, aut ſuperius paulo in brachium verticale, 
 ipſaque appendix inciſionem conyenientem habere 
debet. | 
14. Progredior nunc ad ipſam regulam, quæ qui- 
dem TAB. VII. Fig. 1. quoad maximam partem ſce- 
nographice delineata, atque literis 2777 deſignata 


extat, inſuper tamen habita jufta magnitudine et pro- 


portione partium, quam in omnibus hiſce figuris ne- 
gligendum duxi, quoniam ſic multo diſtinctius mentem 
meam figuris ſpectabilioribus explicare potui. Hæc 
regulæ ſtructura, quoniam ca plane peculiaris, ſpe- 
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cialius nunc mihi explicanda. 2 eſt planum re- 
gulz circa clavum c yolubilis. Contra incurvationis 
periculum munita eſt alia regula 4 d, perpendicu- 
lariter ad planum 2 afferruminanda, aut alio ido- 
neo modo conſolidanda. Diviſiones limbi indican- 
tur in apertura, aut feneſtra regulæ xx; ibique aut 
per filum extenſum, aut per aciem vel marginem in- 
teriorem aperturæ, aut per diviſionem quam vocant 
Nonianam, prout libuerit. 44 eſt teleſcopium. Quod 
ſi nunc ponamus regulam exacte gradum 9 vel 1 al- 
titudinis in limbo monſtrare, nihil erit quod in organo 
deſiderares, niſi ut linea ab objecto per decuſſationem 
filorum teleſcopii ad oculum pergens, ſit exacte pa- 
rallela lineæ per centrum quadrantis et gradum 0 vel 
I, altitudinis in limbo tranſeuntis. Sed cum prima 
vice tubus talem in modum regulæ conſolidari ne- 
queat, ut huic conditioni ſatisfiat, poſtulo eum ſic 
regulæ connecti, ut in ſitu, quo TAB. VII. Fig. 1. de- 
pictus eſt, motum aliqualem habeat non ſolum in 
altitudinem, ſed etiam in partes azimuthi. Motus in 
altitudinem perficitur per cochleas #4, motus azi- 
muthalis vero per cochleas ww, quz omnia tamen 
ſpecialius et diſtinctius TAB. VIII. delincata extant. 
15. Motus in altitudinem efficitur ſequentem in mo- 
dum. Tubo loco convenienti afferruminatur pes aut 
ponticulus TAB. VIII. Fig. 6. depictus; bafis bck eſt plana 
et rectangularis, ad & et c craffitics metalli minor. 
Pars z perpendiculariter ad baſin afferruminata, huic 
connectitur altera pars volubilis 24m, mediante ſtylo 
, juncturas utriuſque partis tranſeundo. In à pars 
„ voluhilis excavata, tali curvedine ut tubum recipiat 
ſtanno in hunc canalem afferruminandum. Bahn 
hujus pedis þc & ad planum regulæ deprimunt, duc 
fruſta 
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fruſta orichalcea, quorum figuram Fig. 7. ſiſtit, et quos 


deprefſores pedis voco. Habent autem hi depreſſores 
duo foramina & et m, ad recipiendas cochleas, et duos 


apices V et i foraminulis in plano regulz in hunc 
finem terebratis intrudendos. Melius nunc omnia ex 
ichnographica delineatione horizontali Fig. 2. intel- 
ligentur, ubi 4@ tubi pars, #c ee pes, ee baſis pedis, bc 
pars volubilis tubo afferruminata, ff duo depreflores 
pedis, gg cochlez mares, matrices in regula excavatas 
ingredicntes, et hoc modo pedem valide prout libu- 
erit ad planum regula deprimentes, Fig. 5. exhibet 
delineationem verticalem, in eaque 44 tubi pars, ee, 
ff, cochleæ depreſſorum; ipſe pes ſub tubo latet: | 
g. B, ſunt duæ cochleæ mares, quarum apices planæ | 
ab utraque parte pedem- ſtringunt immotumque ſer- | 
yant, et ubi ſitus horizontalis tubi elevando vel de- 
primendo mutandus, id facile per revolutiones harum 
cochlearum perficitur: ſed tunc cochleæ depreſſorum 
pedis ff, ee, non nimis fortiter pedem ad planum 
regulz deprimere debent. + 
16. Sequitur nunc motus ad partes azimuthi. Quod [ 
Fig. . delineatum, vocemus tabulam plicatam. I 
Conſiſtit ex plano reQangulari orichalceo g, cui 
ad angulos rectos inſiſtat aliud planum 46, cujus 
latera tamen af et be ſint in curvedine circuli, ex 
centro foraminis 44 Xducti, margines a f et dbcg 
ſunt ad angulos rectos excavati, prorſus codem modo 
ſicuti baſis pedis 4g: 6.). Cui reſpondere debent 
duo depteſſores ſimiles ei quem Fig. 7. ſiſtit, niſi 
quod curvedinem ipſi 4c convenientem habere de- 
beant. Planum Eg h aperturas habet xcQtangulares 
mrn et osp pro recipicndis appendicibus tubi quas 
mox deſcribam. In Fig. 8. aa ci tubi pars, ee ta- 
45 8 bulæ 
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bulz plicatz pars verticalis, mediante clavo 6, ad pla- 
num regulz firmata, atque circa clayum volubilis, cc 
et 44, depreſſores tabulæ, atque earum cochleæ. 
hh eſt ſectio partis tabulæ horizontalis, quæ Fig. 9. 
literis kfg h indicatur. gg ſunt appendices peculiares, 


tubo afferruminatæ; deſinunt in cochleas mares, et 
pars carum foraminibus rectangularibus n et op 


(Fig. 9.) reſpondet, fic ut ſecundum longitudinem 
mr aut os poſſint interyallo quodam apto hinc illinc- 
que promoveri, et tamen mediantibus cochleis fœmi- 
nis EE, interpoſitis antea orbiculis zz, quando libuerit 
ad ipſum planum tabulæ valide firmari. Quodſi igitur 
Tas. VII. Fg. 1. per cochleas ## contra pedis parie- 
tes applicatas ode attollitur aut deprimitur, 
tabulæ complicate clavus iſtud permittit, relaxatis pau- 
liſper cochleis depreſſorum x x. Rurſus quando ad 
motum azimuthalem peragendum, appendices Www, 
relaxatis cochleis fœminis hinc illincque, per conſe- 


quens ipſe tubus promovetur, pedis junctura id quo- 


que permittit. Quodſi appendices g, g, (Fig. 8. 
Tas. VIII.) tranſverſe valido ſatis metalli fruſto con- 
nectuntur, hic motus azimuthalis unius cochleæ arti- 
ficio et lentus et ſecurus effici poteſt. 

17. Præterea habet regula appendicem peculiarem 


tergum limbi radentem. Conſtat TAB. VIII. Fig. k. 


et 2. ex parte normaliter inflexa Am, plano regulæ 
validiſſime conſolidata et altera volubili ko, ſtylo n, 
juncturis ſuis cum immobili Am connexa, in parte volu- 
bili orbiculus z Fig. 2. circa cylindrum ꝗ in cochleam 


deſinentem verſatilis tergum limbi radit, atque adver- 


ſus iſtud conſtringitur clauſtro ys cochleis 55 5s (Fig. 
I.) firmato. Mota regula ad quamlibet deinde di- 
viſionem firmatur ope cochleæ v, cui objicitur lamina 
| 5 tenuis 
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tenuis u Fig. 2. ne apex metallum limbi excavet, 
contactum immediatum impediens. 

18. In vitris teleſcopii nullam requiro quam vo- 
cant centrationem, hoc eſt, ut maxima craſſities ſit 
in medio vitri, negotium alias tædioſum et operoſum. 
Hoc tantum poſtulo, ut vitra præprimis objectivum 
conſtantem habeant ſitum in tubo, in quem, fi ad 
abſtergendum forte amoveantur, facile rurſus reſtitui 
poſſint. Angli artifices, paſſim vitra ocularia teleſco- 
piorum præprimis reflectentium, cylindris cochleæ 
helicibus inciſis firmiter infigunt, quo deinde aptis 
matricibus tubo immittunt. Quod fi igitur helices 
cochlez ſunt bone, ct præterea ſignum quoddam effi- 
citur in cylindri margine, alii in cave tubi facto re- 
ſpondens, neceſſatio vitrum eundem ſitum ſervabit 
vel centies amotum, modo fic tubo rurſus inſeritur, 
ut ſignum ſigno reſpondeat. 

19. Micrometrum, Tas. VIII. Fig. 4. habet collum, 
cujus margo in octo æquales partes lineis ad centrum 
convergentibus, ſcrupuloſe, aut ſi plura fila verticalia re- 
quiruntur in alias quaſcunque partes diviſus. Ad has 
diviſiones fila five ſerica ſtve metallica facile appli- 
cantur, firmanturque in collo aut ceræ ope, aut ſub- 
tilioribus claviculis, ex buxi ligno aut metallo con- 
fectis. 4 eſt prominentia quadrangularis, habens in 
parte oppoſita ſimilem aliam, ſed aut majorem aut 
minorem : ambarum craſſities zqualis eſto aut paulo 
minor craſſitiei tubi cui immittitur. Ipſe tubus Fig. 
3. delincatus, in 4 habeat crenam rectangularem, 
prominentiam annuli 4 (Fig. 4.) abſque vacillatione 
recipientem. lpſe annulus micrometri bene cavo 
tubi conveniat, intruſuſque tubo patietes interiores 
cus bene contingat. 4 eſt vitrum oculare, a filis 


micrometri 
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mictometri debito modo diſtans. F foramen oculare, 
operculo cochleato & inciſum. Remoto hoc operculo 
aliud fubſtitui debet vitris fuligine obductis munitum. 
Ut micrometri filum horizontale ſemper ſit in eodem 
ſitu, aut ſi diſturbatum, ad debitum ſitum rurfus re- 
digi queat, tubus major teleſcopii 24 (Fig. 5.) deſinat 
in cuſpidem 1. Inſerto deinde tubo oculari &, et in 
debitum ſitum redacto, linea in ſuperficie externa 
tubi &, ad ductum marginis horizontalis cuſpidis ? 
ducatur, et cochleis minutioribus poſtea hi duo tubi 
4 et b ad ſe invicem firmentur. Quodſi microme- 
trum poſtulatur, filo mobili inſtructum, tunc ſtruc- 
tura convenienter mutanda. 

20. Nunc ad rectificationem regulæ progredien- 
dum: Fiat cx ligno ſicco et ſolido aſſer, ſuperficiem 
habens horizontalem ejuſdem ferme longitudinis et 
latitudinis cum regula. In extrema ſuperficiei hori- 
zontalis parte fit verticaliter erectus clavus æneus, in 
cochleam ſuperne deſinens, cavitatem foraminis cen- 
tralis exacte replens. Alterum extremorum planum 
habeat, aut tabulam æneam parallelipipedalem pro- 
minentemque. TAB. VII. Fig. 3. 4h denotat partem 
aſſeris, f eg k tabulam æneam prominentem, cochleis 
eeee, probe ad ipfum aſſerem firmatam, fic tamen 
ne capita cochlearum in ſuperficie tabulæ promineant. 
Ipſa metalli ſuperficies ſuperior fit probe polita, con- 
gruat cum plano ſuperiori aſſeris, ſitque in eo ducta 
linea ſubtilis 426, quæ, ſi continuata fuerit, axin clavi 
tranſeat. Sint porro duo parallelipipeda orichalcea 
cd duabus cochleis, ad ipſam tabellam firmata, ſed in 
apta ab extremo g diſtantia, ex ſequentibus mox col- 
ligenda. Singula infra habeant quatuor apices cylin- 
driacos foraminulis in tabulam terebratis . ut 

us 
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1 
ſitus eorum fit quam firmiſſimus; duo hec paralle- 
lipipeda ſe mutuo exacte contingant, et planum con- 
tactus fit perpendiculare ad lincam 26. Quodſi igi- 
tur diviſiones limbi quadrantis monſtrantut per mar- 
ginem interiorem apertutæ xx (Tas. VII. Fig. 1.), 
aut filum quoddam per aperturam iſtam extenſum tunc 
regula, quadrantis primum fic imponitur aſſeri, hori- 
zontaliter primum collocata ejus ſuperficie ſuperiori, 
ut clavus verticalis aſſeris per foramen centrale tranſ- 
cat, teleſcopio ſurſum ſpectante, et fic remoto paral- 
lelipipedo 4 (Fig. 3.) margo aperturz xx, diviſiones 
indicans, (Fig. 1.) aut filum extenſum exacte applice- 
tur ad ſuperficiem perpendicularem parallelipipedi c 
(Fig. 3.); quo facto margo aperturz aut filum exten- 
ſum erit in plano ad lineam 44 perpendiculari, Porro 
firmata regula ad tabulam g ope cochleæ v (Tas. 
VIII. Fg. 1. et 2.) teleſcopium cum ipſo aſſere diri- 
gatur ad objectum quoddam remotum, immobile; 
notetur in eo punctum, quod per decuſſationem filorum 
obtegitur, immotuſque maneat in iſta poſitione aſſer. 
Poſtea invertatur regula, removeatur parallelipipedon c, 
et in priſtinum locum reſtituatur 4 (TAB. VII. Fig. 3); 
margo aperturæ xx vero (Fig. 1.) ſive filum applice- | 
tur ad planum perpendiculare parallelipipedi 4. Cum- 0 
que hoc ſtatu minima pars regulz aſſeri incumbat, 
adeoque neceſle ſit ut reliquum cum teleſcopio præ- 
ponderet, fulcrum quoddam cochleis inſtructum aſ- 1 
teri combinandum. Applicata ergo ſitu inverſo re- 4 
gula ad idem planum perpendiculare lineæ ab (Fig. 3.) 
denuo ad objectum per teleſcopium collimandum, 
videndumque an punctum decuſſationis filorum ſit in 
codem objecti puncto ac antea. Hic caſus ſi extite- 
rit, nulla correctione opus habet regula. Nam cum 
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immota fucrit recta 426, per centrum clavi regulæ 
tranſiens, idemque objecti punctum per teleſcopium 
tam in ſitu recto quam inverſo apparuerit, neceſſe 
eſt ut linea ab objecto per decuſſationem filorum ad 
oculum tranſiens parallela fit lineæ 46. Sed. cum 
hic caſus vix unquam prima vice ſic exiſtere poſſit, 
fed ſemper fere aliud objecti punctum fila decuſlantia. 
tangant, tunc aberratio poteſt eſſe aut in altitudine, aut 
in azimutho, aut in utriſque ſimul. Utroquecalu tele- 
ſcopii poſitio per cochleas uu et ww Tas. VII. Fig. 1. 
ad dimidium aberrationis angulum corrigenda, quan- 
tum ſc. oculorum judicio hoc affirmari poteſt. Deinde 
regula rurſus in ſitu recto modo, uti antca, impo- 
nenda, noviterque per teleſcopium objectum contem- 
plandum, mox rurſus invertenda, videndumque an 
idem punctum appareat. Si ſecus, teleſcopii poſitio 
denuo dimidii erroris quantitate corrigenda. Examen 
hoc toties repetendum, quoties differentia adhuc ali- 
qua appareat. Re perfecta omnes cochleæ dd, cc, 
kk (Tas. VIII. Fig. 8.) et ee, ff, gh (Fig. 5.) fir- 
miter adſtringendæ, ut teleſcopium in eo ſtatu per- 
maneat. Cui hæc multiplex regulæ in aſſere inverſio, 
quæ tamen fat brevi tempore abſolvi poteſt, adhuc 
tædioſa nimis vidcbitur, is aut micrometrum addat 
cum filo mobili, aut, quod ego mallem, tabulam al- 
bam bcde (Tas. V. Fig. 6.) quæ duas faſcias nigras 
hl, gf, habeat ad angulos rectos, ſitu horizontali et 
verticali ſeſe decuſſantes, ad congruam diſtantiam 
diſponar, et ſic deinceps aſſerem cum teleſcopio ſitu 
recto impoſito ſic dirigat, ut punctum decuſſationis 
faſciarum fit in puncto decuſſationis filorum in tubo. 
Immoto aflere, ſed inverſa tamen regula, prope ta- 
bulam adſit ſocius, mandata obſervatoris per _ 

da 


L 523 ] 


data exequens, habeatque iſte duas alias faſcias nigras 
km et no, quas ad nutum obſeryatoris ſitu ad of ct 
þ 1, parallelo (facile ſtructura aliqua peculiari in aſſere 
ſic efficiendo) et quidem 20 horizontaliter, E vero 
verticaliter moveri poſſit. Quodſi enim inverſa re- 
agula in aſſere punctum decuſlationis cadit in tabulæ 
punctum, v. gr. g, tunc focius utraſque faſcias km et 
u ſucceſlive ſic diſponat, ut filum verticale tubi ca- 
dat in faſciam He, et horizontale tubi in faſciam 
tabulæ Em. Hoc peracto, intervalla fo et h ope 


circini biſecanda, atque faſciz in tabula motu paral- 


lelo in ifta . biſectionis puncta collocande. Tunc 
immoto aſſere regula cum teleſcopio in ſitum rectum 
rurſus reſtituitur, atque teleſcopii poſitio tamdiu per 
cochleas corrigitur, donec punctum decuſſationis faſ- 
.ciarum in tabula coincidat cum puncto decuſſationis 
filorum in tubo. ſi prima vice inverſa regula 
et tubo ad tabulam collimatur, ſecunda vice vero in 
ſitu recto, tune puncto decuſſationis in tabula notata, 
atque debito loco collocatis faſciis mobilibus, error 
in eodem ſitu regulæ corrigi poteſt. Et fic tubi ſitus 
reſpectu regulæ crit talis, ut vel in recta vel in in- 
verſa poſitione teleſcopii, idem objecti punctum in 
tubo conſpiciatur, per conſequens regula quadrantis 
erit rectificata. 1 
21. Quod fi fieri nequeat quin hæc regula paulo 
evadat ponderoſior, pro commoda ejus ad aſtra di- 
rectione, duobus modis et huic incommodo mederi 
poteſt. Primus eſt quem dudiim Flamſtedius ſex- 
tanti ſao adhibuit, atque in Hiſtoria Cæleſti deſcrip- 
ſit. Cochlea nimirum perpetua in regulæ appendice 
verſatili margo exterior limbi quadrantis denticulis 
congruis inciſus raditur. Sed tune apparatum appe n- 
dicis 5g (TAB. VIII. Fig. 2.) non omittendum ſuadeo, 
Yyy ut 
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ut regulz planities plano limbi bene ſit contigua. 
Nam in ſextante murali Petrapolitano, qui a Rowlejo 
ptæſtantiſſimo ſui temporis artifice confectus eſt, hoc 


vitium deprehendi, ut margo aperturz xx (TAB. VII. 
Fig. 1.) diviſiones limbi ibi indicans, ſatis bene qui- 
dem limbum ſtringat, reliqua vero pars regulæ nimium 
a plano limbi diſtet, unde teleſcopium vacillat, vel 
validiſſime ad marginem adſtricta cochlea. Seꝗ totam 
hoc artificium nimis operoſum mihi videtur, nec ſatis 
commodum in obſervationibus. Nam cochleæ re- 
volutionibus limbi diviſiones aut examinare, aut cor- 
rigere, aut comparare, nullo modo ſatis tutum mihi 
videtur; pondus regulæ ſublevare, facilioremque tubi 
ad aſtra directionem hoc artificio efficere, id admo- 
dum nimis operoſum. Mallem ego alio uti cen- 
ties ſimpliciori. Sit TAB. V. Fig. 5. abc quadrans 
muralis, 4d regula; in , centro 4 quadrantis ver- 
ticali ſtatuatur axis vectis ferrei, g mf, ſic ut brachium 
m f, et ejus revolutio, fit quamproxime in plano qua- 
drantis; alterum ng, in alio parallelo, atque diſtanti. 
Longitudo mf lit dimidium circiter longitudinis re- 
gulz à d, longitudo m g, vero 3 vel 4 pollicum. 
Angulus g f punctorum nempe rotationis , et 
ſuſpenſionum gf, ſit rectus. Ad f, catenulæ vel fu- 
niculi miniſterio connectatur regula, fic ut M ſit 
æqualis et parallela ae. Ad g alligetur funiculus g 
horizontaliter ad extremum conclavis extenſus; ibi 
trochlea h fultus, tandemque pondere k appenſo ad 
terram propemodum demiſſus. Quodſi enim hoc 
pondus & regulæ ſufficiens efficitur, in quocunque 
fitu, ca vel demiſſa vel in altum ſublata manebit. 
Parum obſtabit, quod centrum gravitatis regulæ noſtræ 
a puncto ſuſpenſionis diſtans futurum ſir, quoniam 
preſſio 


" " Rs 

preſſio elaſtri in tergo limbi inæqualem gravitatis 
actionem ſatis temperabit. 

22. Reſtat nunc ut oſtendam organum deſcriptum 
cunctis requiſitis ſuis ſatisfacere. i | 

I. Cum fila z, k, (TAB. VII. Fig. I.) et alterum ipſi 
ſimile in oppoſita parte parallelipipedi ſitum habeant 
ad planum quadrantis parallelum, eandemque diſtan- 
tiam ac punctum ſuſpenſionis c, facili negotio colli- 
mando patebit, utrum filum perpendiculi ſit in plano 
horum filorum, adeoque planum quadrantis in poſitione 
verticali. Quod erat unum. | 

II. Quoniam filum m0 eſt in plano linez pr, id- 
que perpendiculare ad planum quadrantis, collimando 
per mo et pr facile dignoſcitur, utrum perpendiculum 
ſit in hoc plano, per conſequens principium diviſionis 
pr ſit in plano verticali. Quod erat ſecundum. 

III. Quoniam quadrans ſuſpenſus eſt duobus punctis, 
primum in unco o (Tas. V. Fig. 2,) deinde in cavo 
mutuli zz, motum ejus verticalem nihil impedit niſi 
duæ cochleæ fœminæ, marem p complectentes. His 
ergo cochleis ſitus plani quadrantis ad perpendiculum 
corrigi poteſt, cumque hac correctione brachium ho- 
rizontale quadrantis non inclinetur, ſequitur quod hæc 
correctio fit independens, a ſitu horizontali quadrantis. 
Quod erat tertium. : 

IV. Uncus (Tas. V. Fig. 3.) non modo in à eſt 
cayus ſed ſimul eſt convexus, ut ſectio ejus ab ir 
circularis : hæc unci figura igitur non obſtat quo mi- 
nus quadrans in mutulo ꝝ per cochleam 4 (Tas. VI. 
Fig. 2.) nonnihil attolli aut deprimi poſſit. Proinde 
cum poſitio principii diviſionis dependeat ſimul a 
poſitione brachii horizontalis, evidens eſt, per motum 
cochleæ h, poſitionem principii diviſionis reſpectu 
perpendiculi corrigi poſſe. 

Yyy 2 V 
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v. Cum ipſum fulcrum ferreum habeat motum 

aliquem horizontalem in mutulis 4+ ct gb (Tas. V. 
Fig. 4.) axiſque rotationis ſit perpendicularis, ſequi- 
tur, quod reliquis omnibus manentibus deviatio plani 
quadrantis a plano meridiei cortigi poſſit. Et ſi vel 
maxime axis rotationis fulcri non exacte fit perpendi- 
cularis, nihil tamen impediet, quo minus obſervator 
inclinationem hujus axis, ad quam partem ea tendat, 


explorare poſſit, et ſic deinceps pro re nata correctiones 
ſuas inſtituere. Quod erat quintum. 3 

VI. Quadrans ipſe ex uno et ſolido eſt metallo. 
Quod fi igitur extenditur aut contrahitur calore aut 
frigore, ſimilis ſemper ſibi manebit. Nec ſuſpenſio 
ejus obſtat extenſioni. Nam in fulcro mutulus 2 
(Tas. V. Fig. 2.) canalem habet horizontalem, in quo 
cochlez apex þ (TAB. VI. Fig. 2.) hæret, et foramen 
c (Fig. 1.) fatis amplum pro tam parva extenſione 
aut contractione quam calor aut frigus producit, nec 
cochlearum fœminarum, iſtud foramen in facie et tergo 
quadrantis tegentium, brachiumque conſtringentium, 
ſuperficies plana huic obſtat. Quod erat ſextum. 

VII. Denique quoad rectificationem, ea jam fatis 
ex ipſis præceptis patet. Nemo non intelliget, eam 
faciliorem expeditioremque eſſe hucuſque uſitatis; 
cumque aſſer pro rectificatione regulæ conſtructus aſ- 
ſervari poſſit, quolibet tempore obſervator abſque 
magno labore regulam ſuam denuo examinare poteſt. 
Ergo organon requiſitis ſuis ſatisfacit. 

Czterum quoniam rariſſime in edificiis conſtruc- 
tis dantur muri in plano meridiei exiſtentes, vel ſal- 
tem loca hiſce muris conſtruendis apta, arcus murales 
hucuſque ſemper ædificium expreſſe in hunc finem, 
diſpoſitum deſiderarunt. Sed quilibet facile intelli- 
get noſtrum artificium quocunque ferme loco eſſe ap- 
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plicabile. Nam ſi, v. gr. in tali apertura quæ janua- 
rum eſt, duo mutuli a4, gb, (TAB. V. Fig. 4.) in mu- 


rum immittuntur, tertius ec, murum contiguum præciſe 


non requirit; fed in ferri quadam compage, longe de 
muri plano prominente, valide ſatis firmari poteſt. 
Multa præterea ſunt quæ in hoc organo aliter aut 
forte melius diſponi poſſent; ſed longus nimis forem 
omnia cogitata mea in medium hoc loco prolaturus. 
Sufficiat artificium ſcopo congruens monſtraſſe, id- 
que non ingratum penitus aſtronomis fore confido. 


XIX. Obſervationes due Alberti Haller, Prof. 
Med. Gotting. R. S. S. Lond. S. Fabrice 
morboſe in Cadaveribus reperte. 


OBSERVATIO I. 


Read May 7. IN fœmina quadragenaria reperi venam 
"OO" cavam inter renalis ſiniſtræ originem, et 
inter iliacas venas, enormiter anguſtatam, ut vix quid- 
quam tranſmitteret. Aliquid tamen polypoſi duri 
ſanguinis in ejus cavitate, quæ inter craſſas membra- 
nas arctiſſima fuit, repettum eſt. Vena vero ſperma- 
tica dextra enormiter dilatata, unciali diametro venæ 
cavæ locum ſubiit, et ſanguinem, excluſum a via ſo- 


lita, reddidit ureteris venæ, alioquin in ſano corpore 


exiguæ, ortæ ab iliaca dextra. 
Rari ſſi mi hujuſmodi coalitus exemplum al iud reperi 
in JoHANNIs RñopII Mantiſſ. Anatom. Obſ. XXI. 
Ex utroque conſtat, etiam in maximis truncis va- 
ſorum corporis humani morbos ſubnaſci poſſe, et ob- 
ſtructionem in venis vere dari; et canales minimos, 


quando ſanguinis, ſolitis viis excluſi, impetus eo ver- 


git, patentiſſimos reddi poſſe. EG 
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Os. II. 


1 foemina decrepita, quam centum annorum ætate 
eſſe dictitabant, non tamen ita firma fama, ut eam 
ſequi tuto liceat, ætatis ſummæ aliqua veſligia repeti. 

Tota corporis fabrica durior fuit, vel cultro judice. 
Glandulæ conglobatæ ſanæ, ſed fi miles fere renalis 
carnis firmitari ; nervi præduri; celluloſa tcla ubique vix 
ſciſſilis; coſtarum cartilagines nondum oſſeæ, niſi 
ſupremam velles, quæ cum ſterno, nexu vix ullum diſ- 
criminis veſtigium relinquente, conferruminata erat. 
Sed in ea colt id non rarum eſt. | 

Verum in arteria magna multz mortis cauſæ fue 
runt. Ampliſſima primum aorta, qua ex corde pro- 
dit, ut quinque unciarum et linearum duarum eſſet 
ambitus. Deinde aperto hoc, non ancuryſmate qui- 
dem, ſed ampliſſimo tamen ſinu adparuit. 

1. Valvulas cordis arterioſas pattim induratas, 
partim etiam petroſis tumoribus varias eſſe, perinde 
uti CowPERI fere figutæ demonſtrant | Myolog. 
reform. T. XI.]; reliquæ valvulz venoſæ et arterioſæ 
cordis vix mutatæ. 

2. In artcria aorta, tum ad cor, tum in thorace, 
in abdomine denique, membrana interna undique 
lacera, quaſi ſcabendo in eminentes criſtas liberas, 
fluctuantes, mutata, tamquam ulcere aliquo conſumta 
eſſet. Hæ ſquame paſſim oſſeæ erant, alicubi etiam 
petroſæ, et acervi tophaceorum granorum plerorum- 
que vaſorum ex aorta oriundorum oſtia obſidebant. 
Membrana muſculoſa fana fuit, tum externa, ut vi- 
tium omne in intima ſederet. 

3. In hypogaſtricis, iliacis, pelvis, arteriis, et iis 
quæ ex pelvi ad nates exeunt, plurimæ cruſtæ oſſeæ, 
ſubflexiles tamen, in quas mutata erat interna harum 


artcriarum 


Fs © 
arteriarum membrana, ita tamen adhærentibus fibris 
carneis, ut paſſim calculoſæ ſquamæ ductubus tranſ- 
verſis inſcriberentur. Nihil tamen hic petroſi. In 
omnibus arteriis corporis przdura et figurata teretia 
ſanguinis craſſamenta, ſuo canali tamen minora. 

4. Veſicula fellea flaya bile vix amara plena, et 
calculis ad viginti, exiguis, anguloſis, quorum unus ita 
obſidebat oſtium ductus cyſtici, propius paulum cho- 
lidocho, quam prima cyſtici valvula, ut bilis, contra 
quam ſolet, ex veſicula premendo expelli non poſſet. 


Dulcedinem in bile, quando in calculos coivit, ple- 


rumque reperire ſoleo. 

 Hac fere fuerunt, quæ obſervationem mererentur, 
et demonſtrant arteriarum internam membranam ab 
ictubus repetitis cordis tandem partim indureſcere, par- 
tim inter oſſificata ſpatia rumpi, ſic debilitari truncum 
aortæ, et ad ancuryſmata reddi pronum. Demonſtrat 
etiam in ipſo ſanguine ubique terram veram calculo- 
ſam circumvehi, nec in renalibus ſolum viis deponi, 
fed ibi herere et congeri, ubi ruptæ ſunt leviſſimæ 
membranz vaſorum, et adtractio terrearum molecu- 
larum ad aſperas inæquales ſuperficies major eſt. 


— 
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XX. A Letter from Mr. David-Erskine Baker 


to the Prehdent, concerning the Property 


of Water Efts in Sipping off their Skins as. 
Serpents do. 


SIX. London, May 13. 1747. 
Read May 14. S ſeveral little Particularities in the 


bead Production or Changes of Animals 
may be found of conſiderable Service to aſliſt us 


in 
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[ 530 ] 
in the Knowledge of Nature, and conſequently arc 
not unworthy a Philoſopher's Notice, I take the 
Liberty to lay before you ſome Obſervations on the 
common - Lacerta aquatica, Water-Lizard, Newt 
or Eft; a Creature which moſt People, tho' with- 
out any good Reaſon, have imagined to be venom- 
ous and miſchievous, and, from a groundleſs Aver- 
ſion have avoided and — much more than it 
deſerves. 

The Animal I ſpeak of is to be found in the 
Spring, and during the whole Summer Seaſon, in 
moſt Ditches and ſhallow ſtanding Waters — 
out England, and is, I believe, unknown to very 
few; but, leſt it ſhould poſſibly be miſtaken for any 
other Creature, I beg Leave to lay a Picture of what 
I mean before you. 

When fully grown, it is about 6 Inches in Length 
The Head is like that of a Frog, with a Couple of 
fine large Eyes: It has four ſhort Legs, the two fore - 
moſt having four Toes, and the two hindermoſt five, 
reſembling the Feet and Toes of a Frog ; but not at 
all 3 as the hindermoſt Feet of a Frog con- 
ſtantly are: The Tail is very thin and flat, and lies 
not horizontally, but ſtands up in a perpendicular 
Poſition, and ſerves as a Rudder to direct it in ſwim- 
ming. It is amphibious, but lives moſtly in the 
Water, wherein, tho it can ſwim, it moſt frequently 
crawls about at the Bottom, riſing to the Surfacc 
only now-and-then, with a wriggling Motion, to 
throw out a Bubble of ſtale Air, and take in a freſh 
Quantity of new. There is ſome Difference in their 
Colour, but the Back is uſually of a light brown, and 
the Belly 3 ſpotted with black Spots. In 

Winter- 
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Winter-Time they are ſeldom or never ſeen, and 


therefore may be ſuppoſed to retire into Holes, and 
lie torpid there, as Frogs, Snakes, and many other 
Creatures do. ; 
Having ſeveral Times kept theſe Animals for many 
Months together in Glaſs Jars, and watched them 


occaſioned me to give you the Trouble of this Paper. 
It has long been known, that moſt of the Serpent- 


Kind put off, or, as we commonly term it, caſt their 


Skins at certain periodical Times; tho we are very 
little acquainted with the Manner of their perform- 


ing this Work, ſince it is commonly done ir their 


retiring Places, where we can ſeldom get a Sight of 
them; nor ſhould we indeed know that their Skins 
are changed at all, did we not often find the Skins 


I have more than once carefully attended during the 


whole Operation, a reaſonable Gueſs may be formed 


as to moſt other Kinds; and as it is a Creature eaſy 
to procure, may be kept in a Jar of Water for many 


Months, and the Intervals between the Periods arc 


ſo ſhort (for they ſhed their Skins every Fortnight or 
three Weeks), it is in every Body's Power to ice 
with his own Eyes what Lam now going to deſcribe. 

A Day or two before the Skin is to be changed, 


the Animal appears more ſluggiſh than uſual, takes 


no notice of the Worms you give it, which at other 
times it deyours greedily ; the Skin-in ſome Places 
appears looſe from the Body, and its Colour not fo 

SES - lively 


very attentively from Day to Day, I am able to ſpeak. 
with much Certainty. as to the wonderful Manner of 
their putting off their Skins without making the 
leaſt Hole or Breach therein; a Circumſtance which has 


they have caſt off. But from this little Lizard, which 
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lively as it did before; and thus it continues till the 
great Work of putting off the old Skin is to be per- 
formed. It begins this Work by looſening with its 
fore Feet the Skin about its Jaws (which, when 
and 
puſhes it backward gently and gradually both above 
-and below the Head, till it is able to flip out firſt 
-one Leg, and then the other ; which when it has 


done, it proceeds to thruſt the Skin backwards as 


Far as theſe Legs can reach; it is then obliged to 
rub its Body againſt Pebbles, Gravel, or whatever elſe 
it can meet with, till more than half its Body is 
freed from the Skin, which appears doubled back, 
and covering the hinder Part of the Body and the 
Tail. When the Buſineſs is thus far done, the Ani- 
mal, turning its Head round to meet its Tail, takes 
hold of the Skin with its Mouth, and ſetting its Feet 
thereon, by degrees pulls it quite off, the hind Legs 
being drawn out as the fore ones were. before. 

If the Skin be then examined it will be found 
with its Inſide outwards, but not having the leaſt 
Hole or Breach; that Part which cover'd the hind 
Legs ſeeming like Gloves that are turned without 
pulling out the Tips of the Fingers, tho' intirely per- 
fett and unbroken. The Coverings of the fore Legs 
re main within the Skin. They do not however put 
off the Coverings of their Eyes along with the Skin, 
as ſome Snakes are found to do; "for the Skin of 
this little Creature-has always two Holes at the Places 
where the Eyes have been. | 

It is very entertaining to obſetve it whilſt engaged 
in n This neceſſary Work, which ſomctimes takes up 

near 
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near half an Hour, after which it appears full of Life 
and Vigour, as well as very ſleek and beautiful. 

Theſe Obſervations have been made under the In- 
ſpection of my Father, and ſome other curious Friends, 


who are Witneſſes of the Facts here mentioned. 


The 


Drawing (TAB. X. Fig. 1. 2.) added to this Account, 


and intended to repreſent one of the Animals getting, 


rid of its Skin, may, it ishoped, aſſiſt to make the fore- 
going Deſcription more fully underſtood. When the 
Skin is come off, if it be not taken away ſoon, it is 
very common for the Creature to ſwallow it whole, 
as it does all its other Food; and if it takes in the 


Head-Part, as frequently is the Caſe, the Tail- Part, 
being filled with Air and Water, becomes like a 


blown Bladder, and proves ſo unmanageable that it 


is very diverting to ſee the Pains it coſts to diſcharge 


the Air and Water, and reduce it to a fit Condition 


to be got down its Throat. 


their Skins and Shells at certain Periods. All Ser- 


pents are ſuppoſed ſo to do; the Skins of ſeveral 
Kinds being oftentimes found whole. Crabs, Lob- 


ſters, Cray-fiſh, Shrimps, and probably moſt or alt of 


the cruſtaceous Fiſhes, caſt their Shells from time to 
time; and if one may gueſs of the reſt by the freſh. 


Water Shrimp, which I have kept ſeveral times and 
obſerved, their Shells are put off without any other 


Breach than one, longitudinally, in the Middle of 


the Belly Part, thro which the Body, Tail, and Claws 
are pull d out, and the Shell left in a Manner whole. 


Of the Inſet Tribe, every Caterpiller has three 
or four Skins before its Change into the Aurelia 


£32 2 PO State, 


Many Creatures of very different Kinds pur off 
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State, in which the Place of creeping out is a little 
below the Head. The Spider throws off the Skin 
or Shell three or four times, getting out of it by a 


Rupture underneath, and leaving every Claw, and 
even the horny Covering of his Forceps intire. Even 
the little Mite caſts its Skin alfo at ſeveral ſhort Pe- 
riods, and nearly in the ſame manner. Butl1 fear [ 
have been already too tedious; and therefore beg- 
ging your Pardon, ſubſcribe myſelf, with all poſſi- 


ble Reſpect, 
ad | 'S 1 R, 


Tr moſt obedient humble Servant, 
David Erskine Baker. 


'A Skin of the Water Lizard caſt off in . the above 
manner waits on you herewith, as repreſented in 
(TAB. X. Fig. 2.) the extreme Thinneſs of it 

makes it impoſſible to be got out of the Water, 

ſtretched out and dried, and therefore it was ne- 
ceſſary to be preſerved in Spirits. 

I beg Leave likewiſe to ſhew you one of the living 
Animals, as figured in Tas. X. Fig.. 1. 


— 


A Remark by the Publiſter. 


7 Oliver the Viper- catcher, mentioned in No. 443. of 
.#F theſe Tranſafions, made a Preſent to the Royal Society of 
u female Viper big with "Young, which was kept alive Y 
commo 
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common Moſs, in a Box with a glaſs Cover. She brought 
forth ſeveral young ones, who flipp'd off their Skins, and the 
outward Membrane of their Eyes along with them, in fix 
Weeks after their Birth ; and they ſhed them again two Months 
after: But being then put into Spirits of Wine to preſerve them, 
they were killed; but may ſtill be ſeen in the Muſeum of the 
Society. They firſt looſen the Skin about the Mouth, and ſo 
flip it off backwards, by wriggling themſelves thro* the Entangle- 
ment of the Moſs : For ſome of the Skins were torn, and Parts 
ſtuck in the Moſs, 


C. A. 


> 


XXI. An Improvement of the Celeſtial Globe, 
by Mr. James Ferguſon, 


Read May 14. N the Axis of the Globe, (Tas. 
8 X. Fig. 3.) above the Hour - Cir- 
cle, is fixed the Arch A at one End by the Screw 
D, ſo as to leave ſufficient Room for turning the 
Hour - Index occaſionally: The other End at B, being 


always over the Pole of the Ecliptic, has a Pin fixed | 


into it, whereon the Collets C and B are move- 
able by their Wires F and &, when the Screw E is 


ſlackned, and may be made faſt at Pleaſure by this 


Screw; ſo that the turning of the Globe round will 
carry the Wires round with it, ſhewing thereby the 
apparent Motions of the Sun and Moon by the lit- 
tle Balls on their Ends at H and J. On the Collet 
C, in which the Sun's Wire is fix'd, there is alfo 
fix d the circular Plate L, whereon the 294 Days of 
the Moon's Age are engraved, which have their Be- 
ginning juſt below the Suns Wire; conſequently 
the Plate L cannot be turned without carrying the 

Sun 
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Sun's Wire along with it; by which means the 


Moon's Age is always counted from the Sun: And 
the Moon's Wire being turned ſo as to be under 
the Day of her Age on this Plate, will ſet her at her 
due Diftance from the Sun for that time. Theſe 
Wires being Quadrants from C to H, and from B 
to I, muſt ſtill keep the Sun and Moon directly over 
the Ecliptic ; becauſe the Center of their Motions 
at C and B is perpendicularly over the Pole 
of the Ecliptic in the Arctic Circle. But, becauſe 
the Moon does not keep her Courſe in the Ecliptic, 
as the Sun appeats to do, but has a Declination of 
Degrees on each side of it in every Lunation, 
ſhe is made to ſcrew on her Wire as far on both 
Sides as her Declination or Latitude amounts to. 
For this Purpoſe. K is a fmall Piece of Paſteboard, 
to be applied over the Ecliptic at right Angles ; the 
middle Line 00 Randiog perpendicularly thereon. 
From this Line there is 54 Degrees marked on cach 
Side upon the outward Limb; which reaching to the 
Moon, makes her to be eaſily adjuſted to her Lati- 
tude at any time. — N. B. The Horizon ſhould be 
ſupported by two ſemicircular Arches, inſtead of the 
uſual Way of doing it by Pillars; becauſe the Arches 
will not ſtop the progreſs of the Balls, when they 
go below the Horizon in an oblique Sphere. — 
To rectiſy the Globe. Elevate the Pole to the La- 
titude of the Place; then bring the Sus Place in the 
Ecliptic to the brazen Meridian, and ſet the Hour- 
Index to XII at Noon: Keeping the Globe in this 
Poſition, flacken the Screw E, and ſet the Sun di- 
rectly over his Place in the Meridian; which done, 
ſet the Moons Wire under the Day of her Age for 
that 
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that time on the Plate D, and ſhe will ſtand over her 
Place in the Ecliptic for that time, and you will fee 
in what Conſtellation ſhe then is. Laſtly, faſten the 
1 by the Screw E, and the Globe will be recti - 
yd. 4 + 


To 2 the Nijſeng and Setting of the Sun and 
Moon, with their Amplitudes on the Horizon. ” 


The Globe being rectify'd as above to the given 
Time, turn it round in the uſual Way, and you will 
ſee the Sun and Moon rife and ſet for that Day on 
the fame Points of the Horizon as they do in the 
Heavens. The Times of their Riſing and Setting are 
ſhewn by the Hour-Index, which likewiſe ſhews the 
Time of the Moon's paſſing over the- Meridian... If 
you want to ſee to greater Exactneſs the Riſing and 
Setting of the Moon, find her Latitude for that Day 
by the Ephemeris; and as it is South or North, [crew 
her ſo many Degrees from the Ecliptic, meaſuring 
them by. the Paſtboard K, applying it to the Ecliptic 
as above mention'd; and then turning the Globe 
round you will ſee the Time of the Moon's Riſing 
and Setting by the Hour-Index, and her Amplitude 
on the Horizon for that time, as it is affected by her 
Latitude, which will ſometimes be very conſiderable. . 

This may be very ufeful, eſpecially in giving Lec- 
tures upon the Globes; becauſe a large Company at 
fome Diſtance will cafily ſee this Sun and Moon go- 
ing above and below the Horizon as they. riſe and 
ſer, and likewiſe their Appulſes to different fix d 
Stars: Whereas in the uſual Way, when there is only 


the Sun's Place in the Ecliptic ſhewn, it 1s _—_ 
ſe 


[38]. 
for any one to keep his Eye upon that Part of the 
Ecliptic as the Globe is turned round, unleſs it be in 
ſome remarkable Circle of Longitude and it is not 
very caſy to know the Moon's Place, unleſs at her 
Conjunction, Oppoſition, or Quadratures. 

This ſimple Apparatus ſhews all the Varieties that 
can happen in the Riſing and Setting of the Sun and 
Moon, which are very curious, cſpecially about the 
Poles, where the Sun is preſent for one Half of the 
Year, and abſent for the other Half; the Moon in 
Winter ſhining conſtantly without ſetting from the 
firſt to the third Quarter, in the Sun's Abſence; and 
in Summer the full Moon is never ſeen at the Poles; 
for ſhe ſets at the firſt Quarter, and riſes not till the 
third, fave what may. happen on account of her Lati- 
tude. 
All the Phenomena of the Harveſt-Moon become 
plain by this additional Part; and in making 
ſome Trials I find, that, to ſome; Places of the Earth; 
the Moon will not differ above an Hour in her 
Riſing for fifteen Nights together, but will differ ſome- 
times 23 Hours in her Setting, within the Compaſs 
of that fifteen Days; and for the next fifteen ſhe 
will ſet within an Hour of the ſame. Time, and differ 
23 Hours in her Riſing. This is taken in round Num- 
bers, but may be confider'd with more Exactneſs by 
thoſe who are better acquainted with the celeſtial 
Motions. I ſhall only add, that the Places of the 
Earth where theſe Phenomena happen, are thoſe 
lying under the Polar Circles. 
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XXII. The Caſe of a young Child, az Hough- 


ton in Huntingdonſhire, born with all its 
Bones diſplaced : Communicated Febr. 8, 
1746. by Mr. Edward Davis, Surgeon at 
Huntingdon, 10 Dr. Herman Heineken 7: 
London. | 


Read May 14. EIN G deſired to ſee a young Child, 
. who, they told me, was born with 
all his Bones diſplaced, I viſited it, and found both 
the Radius and Ulna of the right Arm, with the 
Bones of the Carpus and Metacarpus, alſo the Fore- 
finger and Little- finger of the fame Hand, all diſlo- 
cated. The Radius and Lina of the left Arm were 
diſlocated, and receded from each other; likewiſe the 
Fore- finger and Little- Finger of the ſame Hand. The 
Os Femoris of the right Leg was diſlocated very 
oddly, and laid downwards, ſo that one might feel 

the End of it: The Patella laid high up the Thigh; 


and the Tibia and Fibula at their Union with the 


Os Femoris were alſo diſlocated, and receded very 


much from each other. The right Leg, the Tibia 


and Fibula, at their Union with the Os Calcis, alſo 
the Os Calcis, and the Tarſal and Metatarſad Bones, 
likewiſe moſt of the Toes. The left Leg, the 
Fibula, with ſome of the Metatarſal Bones, and 


and ſome of the Toes. The Head, upon Examina- 


tion, likewiſe is very curious: The /ambdoidal Suture 
is oſſified all round, and rifes with a Prominen 


half an Inch high: The occipital Bone has ſeveral 
Riſings, which feel like ſeveral Exoſtoſis s; and the 
two protuberant Sides of the occipital Bone are en- 
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enlarged to a prodigious Degree, and unite with cach 


other, but leave a Dent between them which feels 


like a Suture, They are enlarged, I believe, to ſix 
Inches long, and three -broad : It is all oflified ; the 
Midwife and Nurſe ſay it was ſoft at firſt : The reſt 
of the Head appears very well. 

This Child is ſeven Days old : I have reduced the 
diſlocated Bones, tho' ſome with great Diffculty ; 
for the Ends of the Bones and Cartilages ſeemed to 
be all oſſifying; and there ſeems to be an univerſal 
Anchyloſis coming on. I could not reduce the right 
Foot well; it{was all oſſified, with the Bones diſplaced, 
and the Extenſor Pedis Pollicis longus was con- 
tracted, and had drawn the Foot almoſt round. The 
Jaw- Bone was alſo diſlocated, which the Midwife 
could eaſily put in its Place, and the Chin- Stay ſup- 
ported it very well; that is, almoſt well, only apt 
to ſlip out on one Side. The Midwife and Nurſe 
fay, they could eaſily, for the two firſt Days, put all 
the Bones in their Places with Eaſe, but they con- 
tinually fell out again. MEE 
The Mother receiy'd a Fall a Fortnight before De- 
livery, and ſhe fanſies the Bones were diſplaced with 
the Fall, tho' ſhe did not hurt herſelf: But whether 
it is from thence, or from ſome Vice in the Fluids, 
I ſhall not determine, If it were not for ſeveral Ex- 
oftoſis's and Anchyloſis's in ſeveral Parts, I ſhould 
have imagin'd the Child (tho' fo young) were rickety ; 
but for the above .Reaſon it cannot be that. The 
Child ſeems at preſent luſty and ſtrong, but I think 
will ſoon be otherwiſe; the Woman is luſty, and 
walks out about her Buſineſs, tho' but a Week ago 
deliycr'd; and {he has ſix Children beſides, all very 
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healthy. I intend, if the Child dies, to do what 
I can to get it, and make a Preſent of it to the Royal 
Society. . 


XXIII. 4 Diſſertation on the Situation of the 
ancient Roman Station of Delgovitia in 
Yorkſhire; by John Burton, of York, 


Read May 28. HE learned Antiquarians have hi- 
"147 therto been greatly at a Loſs to find 
the Place where the Delgovitia of the Romans really 
ſtood ; ſome ſuppoſing it at one Place, and ſome” at 
another. g N 


My worthy and learned Friend Mr. Francis Drake, 


in his excellent Hiſtory and Antiquities of Tor, has 
given us every thing which has hitherto been wrote 
in Support of the Claim made by each Place to the 
Honour of riſing out of the Ruins of that ancient 
Town; together with his Reaſons for fixing that 
Station at Londesburgh; all which I beg Leave to 
recapitulate in as few Words as poſſible, and to make 
ſome few Remarks thereupon, before I proceed to 
ſhew where I think Delgovitia really was. 


There are three Places where the Site of Degga- 


vitia has been fix d at; viz. Weighton, Godmanham, 
and Londesburgh. See the Map in Tas. X. 


The Reaſons offer'd for fixing it at Meighton are 


three; | 
Firſt, From the ſuppoſed Perivation of the Name. 
. Secondly, From ſomething like a Tumulus being 
at the Eaſt End of the Town. And 
Aaaa 2 


Thirdly, 
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Fhirdly, Becauſe the Diſtance from Derventis 
_ © agrees with the Itinerary. 

As to the firſt, the learned Cambden would have 
Delgovitia to be derived from the Britiſh Word 
Delgwe, which ſignifies the Statues or Images of the 
Heathen Gods; therefore, as ſome Perſons would 
have Weigbton to be derived from ſomething of the 
like Cauſe, upon no other Foundation, than that 
Weightelberg in. Germany is noted by Conrad Celtes, 
ſays Dr. Gale, as a remarkable Town in thoſe Parts. 
Another Perſon (a) ſays, that Delgovitia was 
called Devovicia, or Delyovicts ; from whence take 
Vic, and add the Saxon Termination Ton, there is 
ſomething like Mighton; eſpecially when we con- 
ſider that the Saxon U and W were ſounded alike. 
Both theſe (ſuppoſed) Proofs for Weighton will 
drop, when we conſider, that an caſier and much 
more probable Derivation of it may be found out; 
the Name being intirely Saxon, and is plainly derived. 
from the Saxon Word pez, or paez, Via, Stra- 
tum, a Road or Street; and from the Verb pezan, 
ire, tranſire, to travel: Fhe Termination Ton is ob- 
vious to all; ſo the Belgic or High. Duteh Mech, 
Megb, Weghe, are the ſame with our Way, and ſig- 
nify the ſame Thing. This is moſt likely, becauſe 
Meigbion now ſtands at the Conjuncture of ſeveral 
Roads, which here meet, and run from thence by 
Kexby-Bridge to Tork, and thence may be called 
Weighton, or Way-Town. The Roman military 
Ways, both from Prætorium and from Lindum, took 
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a different Courſe, and went by Londesburgh, as I 


ſhall ſhew in the Sequel; and the old Road being 
turn'd this Way, a new Town ſprung up, which took 
its Name from the Occaſion of altering the Road. 

The ſecond Reaſon offer'd to prove. Weigbton to 
have been Delgovitia is, becauſe Mr. Horſeley ob- 
ſerved ſomething like a Tumulus at the Weſt End of 
the Town. This alone is ſo weak an Argument to 
prove this Place a Roman Station, that I ſhall take 
up no Time in endeayouring to confute it. I muſt 
alſo remark, that there are not the leaſt Remains of 
any Roman Road leading to Weigbton; which there 
always are to any known Roman Station. 

The third Reaſon offer'd, is, becauſe this Place 
agrees ſo near with the Diſtance from Derventio, 
as mention'd in the Itinerary; but this Argument 
muſt fall, when 1 ſhall ſhew in the Sequel, that it is 
not true in Fact, having had the Road meaſured. 

There is no other Reaſon offer d, why Delgovitia 
was where Godmanham now is, than that this latter 
Place was ſaid, by Venerable Bede, to be Locus Ido- 
lorum, or a Place of Idols. Mr. Burton, in his [tn. 
Anton. ſeems to lay a Streſs on the quondam Idolo- 
rum Locus, and ſays, It may allude, as well to Ro- 
man Idols as Saxon: But this is too far ſtrain'd ; 
and we may juſtly enough conclude, that this was a 
Temple neither of Roman Structure nor Worſhip, 
but a Place dedicated to Saxon Idolatry ; ſuch a one 
as is deſcribed in Yer/fegan, incloſed with a Hedge 
inſtead of a Wall: For we find the curious Mr. Drake 
made a very ſtrict Enquiry, and could not perceive 
the leaſt Remains of any Ruins; meeting with no- 

thing 
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thing but Holes and Hills, where Chalk or Lime- 
Pits had been made. | ; | 
There being not ſufficient Proof offer'd to fix De/- 
govitia here, I ſhall now proceed to examine what 
Mr. Drake brings, to prove that Londesburgh may 
claim this Honour, he being the firſt Perſon who has 
attempted to ſhew it; and I muſt own, has brought 
much more ſubſtantial Reaſons to ſupport his Opi- 
nion, than have been mention'd in Behalf of either 
Weighton or Godmanham. Thelc are five in Num- 
en ns. : >: -;---; : 

Firſt, From the Name of the Place, i. e. Burgh 

or Brough. 

Secondly, The Diſtance from Eboracum and Der-. 

ventio will anſwer the calculated Miles in th 
Itinerary, as well as Weighton. 
Thirdly, Becauſe the Roman Road lay that Way. 
. Fourthly, Becauſe Roman Coins are found there. 
And 
£$ifthly, Becauſe there are Repoſitories for the Dead 
often found. 

As to the firſt z That it might derive Part of its 
Name, vis. Burgh, from a Fortreſs on Land, I 
agree to; and very likely there might have been 
{ſome Guards kept there; becauſe it ſtands ſo high, 
that it commands the Proſpect of the whole Country 
from thence to Brough, where the Romans uſed to 
ferry over to and from Lincoln; as appears by the 
military Road on both Sides the River. Here might, 
I ſay, have been a Guard kept, to ſee that no Enemy 
came on that Side to ſurpriſe them in their Station; 
and which indeed ſeems to be the more confirmed 
by the Coins found here, as well as the NO 
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of human Bones. Tho this laſt is no certain Proof; 
becauſe a Battle or Skirmiſh might have been fought 
near or upon this Place; which indeed feems to have 
been the Cale, ſo many Bodies being found together; 
yet, when join'd with other Circumſtances, it helps 
ſtrongly to confirm his Opinion. But I have not 
heard of any old Foundations, Ruins, or Roman;Pave- 
ments having been diſcover'd in or near this Place. 

The ſecond Reaſon offer'd is, becauſe it will an- 
ſwer the calculated Miles in the Trzmerary. This 
Place comes nearer the Itinerary than Weigbton; 
but this Point I ſhall wave diſcuſſing, till I come to 
treat of that Place where I think Delgovitia ſtood. 

The third Reaſon is, becauſe the military Way led 
thither from Brough. This, tho' a Proof that the 
Romans paſſed and repaſſed where that Place now 
ſtands, yet is no Proof of its being a Roman Station. 

The fourth Reaſons I have already ſpoke to under 
the firſt Head here offer d; ſo I ſhall now proceed to 
prove, I hope, where De/govitia really ſtood. 

I ſhall not ſpend much Time in ſpeaking of the 
Wiſdom of the Romans, cither in their military or 
political Capacity : Some few Things however, tend- 
ing that Way, I am obliged to mention, in order to 
ſhew their Motives for fixing a Station in the Place 
1 hint at, and then I ſhall endeayour to bring my 
Proofs that that Station was their Delgovitia. 
Among others, theſe were ftrong Reaſons for 
keeping the ſeveral Stations; vig. to guard the Paſſes, 
to keep the Country in Awe, and to have a con- 
ſiderable Number of Men together, to prevent a Sur-— 


prize from any foreign Invaſion, and ſometimes to 
ſecure a Supply of Proviſion. 


I don't 
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I don't know any Part of the County of Tori that 

required ſo ſtrong a Guard as this Place (ſtrong it has 
been, is evident from the Plan of the Camp); becauſe 
it is ſo ſituated, that Tork, for want of this Station, 
might have been ſooner ſurpriſed, either by any foreign 
Enemies, who might have made a Deſcent upon them, 
from cither the Humber, or German Occan ; or from an 
Inſurreion of the Inhabitants of the Eaſt- Riding; both 
which are by this Station ſufficiently guarded againſt. 
It likewiſe gave them an Opportunity of receiving 
and defending their Recruits, cither from Rome, or 
from any other of the Southern Parts of the Illand; 
who could either come by Water, or croſs the River 
from out of Lincolnſhire. 

As the guarding their Paſſes was oneſtrong Reaſon for 
fixing Stations, any Perſon, hy looking on and examin- 
ing the annexed Map, (/te Tas. X.) and the Draught 
of the Camp, (ſee Tas. IX.) will eaſily at one View, 
ſee why that Place muſt be preferable for ſuch a Station; 
for it is juſt at the Angle where four Roman military 
Ways meet; ſo that, by guarding ſufficiently that one 
Paſs they ſecur'd all the four Roads; which, had they 
been ſtation d either at Y/eighton, Godmanham, or Lon- 
desburgh, they could not with the ſame Men have 
done. This will be more evident, by drawing a Line 
of the Roman Road on the Map of Yorkſhire from 
Brough Ferry on the River Humber thro' Londes- 
burgh Park 2 Malton, and from Stamford Bridge 
to Patirington near Spurn head; and then you will 
find that the Roads croſs each other betwixt or near 

Millinton and Wartre Priory. 

Morcover the Country itlelf, by Nature, helped, 

with only little Art, to make their Camp at that 
time 
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time almoſt impregnable, the Hills being from 60 to 
90 Yards perpendicular in Height, and their Sides 


very ſteep, which are very apparent in the Plan. 

From one Part of this Camp they could ſee a great 
way towards Malton, and all the Way down the 
great Vale of 7ork, from near Hambleton- Hills 
to Hoden, and from Londesburgh (where 1 
doubt not but they kept a Watch-Guard) they could 
ſee all the Way from Howden to Brough- — 
Hence they could not be ſurpriſed from 14 South 
Eaſt, South-Weſt, or North-Weſt Quarters; there- 
fore they had only chiefly the Eaſtern Sides to for- 
tify ? = how they have 2 that, the Plan of their 
Camp (TAB. IX.) will better ſhew than I can deſcribe. 
Another Reaſon for their fixing here is very evi- 
dent; becauſe, at the Foot of the Hill, not 100 
Yards from where the Roman Pavement was, there 
are two Springs of fine clear Water, which, united, 
form what they call the Beck. Theſe Springs never 
fail, even in the hotteſt and drieſt Summers (a rare 
thing to be met with upon the Mold) and there is 
not another Spring within two Miles of that Place, 
but what is either quite dried up, or greatly dimi- 
niſhed in a dry Seaſon; inſomuch that at this Day, 
in ſome Seaſons, the People are obliged to drive 
their Cattle ſeveral Miles hither for Water. 

From this Situation their Army could never want 
Proviſions, having a-free Communication either by 
Land or Water, with the Southern Parts of the 
Iſland. 

All that Part of the Plan of the Camp (Tas. IX.) 
marked 4. 4. 4. a. deſcribes deep Valleys; from the 
Bottom of which to the Top of the Hills ate in general 

B b b b from 


[547 ] 


time almoſt impregnable, the Hills being from 60 to 


90 Yards perpendicular in Height, and their Sides 


very ſteep, which are very apparent in the Plan. 
From one Part of this Camp they could ſee a great 
way towards Malton, and all the Way down the 
great Vale of 7ork, from near Hambleton - Hills 
to Howden, and from Londesburgh (where 1 
doubt not-but they kept a Watch-Guard) they could 
ſee all the Way from Howden to Brough- 4 
Hence they could not be ſurpriſed from yy South 
Eaſt, South-Weſt, or North-Weſt 
fore they had only chiefly the Eaſtern Sides to for- 
tify ? = how they have done that, the Plan of their 
Camp (TAB. IX.) will better ſhew than I can deſcribe. 

Another Reaſon for their fixing here is very evi- 
dent; becauſe, at the Foot of the Hill, not 100 
Yards from where the Roman Pavement was, there 
are two Springs of fine clear Watcr, which, united, 
form what they call the Beck. Theſe Springs never 


fail, even in 4 hotteſt and drieſt Summers (a rare 


ching to be met with upon the Molds) and there is 
not another Spring within two Miles of that Place, 
but what is either quite dried up, or greatly dimi- 
niſhed in a dry Seaſon; inſomuch that at this Day, 
in ſome Seaſons, the People are obliged to drive 
their Cattle ſeveral Miles hither for Water. 

From this Situation their Army could never want 
Proviſions, having a-free Communication either by 
Land or Water, with the Southern Parts of the 
Iſland. 

All that Part of the Plan of the Camp (Tas. IX.) 
marked 4. 4. 4. 4. deſcribes deep Valleys; from the 
bottom of which to the Top of the Hills ate in general 
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from 6o to go Yards in perpendicular Height, and 
the Sides are very ſteep. All along the Hills, from 
Vale to Vale are Roman Works, repreſented in 
the Plan at 6. 6. b. b.; ſo that nothing could paſs 
that Way, without the Knowledge and Con- 
ſent of the Guards. It muſt alſo be obſerved, that, 
of all the Works, thoſe guarding the Parts toward 
Bridlington are the ſtrongeſt; they being from 4 to 
6 Ditches in BEES, each of which are IO Or 12 
Yards broad. has 

At the Placer marked c. c. c. c. in the Valleys, 
were Watch Guards, kept to prevent any Surprize, 
by the Enemy Attempting to get at the Station that 
* . 

All theſe Works incloſe 4185 Acres of Ground; 
whence it is evident here muſt have been a large 
Army. You ſee in ſeveral Places where their Tum: 
or Barrows were, repreſented by little green Hills. 

Having ſhewn the Fortifications and Out-works of 
the Camp, I will now prove the Part within theſc 
on which Delgovitia ſtood. 

About half a Mile North-Eaſt of Millington, on the 
South Side of a gently floping Hill, were found ſeveral 
Stone Foundations of Buildings of different Sizes, and 
of different Shapes; among which were found ſeve- 
ral Fragments of Roman Pavements, Roman Tilcs, 
Flues, and two Roman Coins, all or the chief of which 
are repreſented in their reſpective Colours in Tas. IX. 
and X. Theſe are all Proofs of the Buildings having 
Roman. There was likewiſe dug up a Piece of a 
large Stone Pillar, of about fix Feet in Length, but 
of no regular Order; which, notw ithſtanding, might 
yet be Roman; for wc can't ſuppoſe thoſe military 


People 


— 


4» * » wk. * k 4 
— 3 ——— — | Yd : — r mn i 
nu” 


549 J 
People ſo well skill'd in Architecture as the Artiſts 
at Rome. 


It Delgovitia (as Cambden hints) be derived from 


the Britiſ Word Delgwe, which ſignifies Statues or 
Heathen Gods, this Place may lay claim to a Title 
on that Account, much ſooner than either Meigbton 
or Godmanbam; for here was dug up a circular 
Foundation reſembling a Temple in all Appearance; 
being within of 45 Feet Diameter, and the Founda- 
tion was near five Feet thick. 

Near to this circular Building, but South of it, 
were the Foundations of two oblong ſquare Build- 
ing, but with a ſtrait Entrance, not two Feet wide, 


wherein I apprehend they put in the Fuel and Fire 


for their Sacrifices; there being evident Marks of 
burning upon the Stones, they being almoſt burnt 
thro': Moreover, in digging in the middle of theſe 
two Buildings, we found about half a Yard thick of 
Aſhes, wherein were ſome few ſmall Pieces of Wood, 
Fuel, and Pieces of Brute-Bones, chiefly burnt, and 

a great Part of an Horn of a large Deer, which I now 
have by me. | 

Eaſt of theſe were laid open the Foundations of 
another ſquare Building, wherein we found the Pave- 
ments, Coins, Cc. as are here repreſented in Tas. 


X. | 
The Situation of theſe Buildings was very ſtrong, 


being guarded on the South-Eaſt and North-Eaſt by 


a deep Vale, the Sides of which are very ſteep. 
From what has been ſaid, I think there is nothing 

wanting now to prove this to have been the Delzo- 

Vitia, but to reconcile the Diſtance as mention in 


the Itinerary. 
| B bbb 2 From 


K — 
* 


bs * =__- -- a-S < a 2 — — ＋ 
— — ;. — — - . 
Y 2 
- — - - . —— — — - — — - 
— — — — — - = —— — - 
— \ — 
— a = < - 


= 


— — 


rr PP =, . K 


— 2 A - 
— es — —— — 
— 
— - — "iy 


o * - l - » * 
— - G 
— . I © 44 48S 7 „ — v4 "oj 
= - PRI - — - 
. — — 
0 ” ow * . . - - = © . * 2 a = - > x — = — _— — 3 - — * — — Ws. — — - by — — — 2 8 * — - 982 - 
= — — * E TS || * — — — * - _ - * - — 5 "i 220 Li = — 
8 — *— — A Y KEE." » , _— _ — 4 = 5 & . — Sz * no WT + — - . — SEE — S 
- — 1 — — — — — — — — — - — — 1 — — — — — 
— — ——ä——ñ— — — ” — — — _—_ — — — _ — — PP — * 4 1 — — * = 
* * 4 a ry — - — - + _ —— = — — — — - —_m———_ — — wo _ 
5 | " 4 - — — — * gd * - = * 
— — o . - — — — 2 3 0 2 7 
— — - — — - — 
- - * «4 - = _ Wh - L774 V — A T 


[ 550 ] 
' From Eborarum to Derbentio M. P. VII. 
From Derventio to Deſgovilia NM. P. XIII. 


— 


Total M. P. XX. 


—— 


1 had the Road eau rom York to the circular 
Zuilding or Temple, and the Particulars were as fol- 
lows; vig. 


From ork to Stamford Bridge, or Per: 


Miles. "RY 


vent io, 8 x "Ta , 7 154 
From Stamford. Bri e to the egin- 1 
ning 18 1 — Works, — gin 3 
From the firſt Barrier to the circular Foun- | 
dation, —— — e 25 2 
From the Temple to the Eaft Side ef the the 


Total I 74 55 


This, tho not exactly the ſame Diſtance mention d 
in the Ttinerary, is yet nearer it than either Longes- 
burg h, Weighton, or Godmanham ; for L ondesburgh 
is five computed Miles farther than this Place ; and 
if we add 1 Mile and a half more (they in general 
meaſuring one Third more than computed at), 
then it will be about 6 Miles and a half ; which, 
added to 17 Miles and a Quarter, will make Lon- 
desburgh to be 23 Miles and three Quarters from 
Tork ; which differs more from the Itinerary than 
the Place where I ſuppoſe the Delgovitia to have 
been. Both Godmanham and Weighion are ſtill far- 
ther off, the laſt being 3 computed Miles from Lon- 


. ; 


” TJ] 

desburgh; and if it meaſures one Third more, then 
it will amount to 4 Miles and a half; which, added 
to 23 Miles and three Quarters, will make the Dis- 
tance betwixt Eboracum and Weighton, by Derven- 
tio and Londesburgh, to be 28 Miles one Quarter. 

I think this little Variation from the Tinerary 
not to be an Argument ſtrong enough to prove this 
Place not to have been the Delgovitia, when put 
in Competition with the Situation, gc. which at 
one View both of the Map and Plan will appear; 
conſidering at the ſame time, that the Proportion be- 
twixt the Roman Mille Paſſuum and our Miles is 
nearly as 19 to 21. 

From what I have ſaid, I think it is evident, that 
neither Weighton, Godmanham, nor Lendesburgh, 
ftand where Delgovitia was. I have in the firſt 
Place ſhewn the Probability of this Place near Mil. 
lington being the Station, from the known Prudence 
of the Romens, becauſe one Set of Men could de- 
fend the whole four Paſſes; which could not have 
been done, had they been placed at Weighton, 
Godmanham, or Londesburgh. 

Secondly, 1 have ſhewn, that, from the very Situ- 
ation and Nature of the Country, there required but 
little Art to make their Camp, at that time, almoſt 
impregnable ; the Valleys in general being from 60 
to 90 Yards deep, and the Sides thereof very ſteep. 

Thirdly, That from this Camp and Londesburgh 
they might ſee the whole Country from the Hum 
ber on the South-Eaſt, up the Vale of Tork on the 
Weſt towards the North-Weſt Side; ſo that no 
Army could ſurpriſe them that Way. 


e Fourthly, 
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 Fourthly, That they could always have a uf. 


ficient Quantity of Proviſions, and never want Water, 
even in the hotteſt Summers. And, 
Fifthly, That there has been a Roman Station 
here, as is evident from the Noman Pavement, 
Coins, Tiles, and Foundations of the Ruins: And if 
the Romans had had a Station at MWeighton, God man- 
ham, or Londesburgh, they would ſcarce have had 
one ſo near the other. 7 

All theſe Things concur in proving this to be the 
Site of Delgovitia; and there is or can be no Argu- 
ment brought againſt it; except that, by the [*;nerary, 
the Diſtance from Eboracum by Derventio, is ſet 
down at XX M.P. and by our Meaſure the Diſtance 
from 7ork to the circular Foundation, in the Camp, 
is only 17 Miles, one Quarter, and 55 Yards ; ſo that 
there is aboye two meaſur'd Miles and one half Dit- 
ference. In Anſwer to this, I ſay, May not the Ti- 
nerary be as wrong here as in ſome other Places; 
which is very evident in ſevcral Inſtances? And as it is 
wrong in ſome others, I doubt not but it may be fo 
in this: Beſides, the Romans might calculate from 
the Center of Zork; and this Menſuration only goes 
from the Bar at Walingate to the circular Foundation 
in the Roman Camp. But ſuppoling the Itinc rar) 
to be exactly right, yet, when the Difference betwixt 
the Roman Mil. Paſſ. and our Miles is calculated, 1 
believe it will end all Diſputes on that Score. 


Mn 
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An Appendix to the Avia Paper, by Mr. 
Fr. Drake F. R. J. 
IME, which ſubverts and deſtroys the greateſt Works 
of Mankind, hath an equal Property of bringing 
Things to Light. The DETLCOVITIA of the Romans 
in this Country, fo long ſought after by Cambden, and other 
Writers, as well as myſelf, is at length diſcover'd fo far, 
that there is no need of any more Conjecture about it. 

Being informed, in the Year 1745, of ſome Roman Cu- 

nolities found in a Field near Millington, on the olds, Dr. 
Burton of York and myſelf ſet out to ſurvey them. On our 
coming to the Place, an intelligent Countryman and his 
Father conducted us to a large plain Field, on the South 
Side of Millington Wood, where we were ſhewed ſeveral 
Foundations of Buildings under Ground, on the very Stones 
of which the apparent Marks of Fire may be traced, Two 
Baſes of Pillars, of an irregular Order, and a large Piece of a 
Column, were alſo diſcover'd; ſeveral Pieces of teſſelated 
Pavements, Roman Bricks, Tiles, Sc. were dug up. The 
Father told us, that, about 40 Years before, he ſaw the Foun- 
dations of a circular Building, about fifteen Yards Diameter, 
dug up in this Place; which muſt have been the Veſtiges of 
ſome Circus or Temple : : That it had been the Cuſtom for the 
Inhabitants of their Village, Time out of Mind, to dig for 
Stones in this Ground when they wanted ; and that they 
muſt often do, in a Country almoſt clear of ſuch Materials. 
The Church of Millington itſelf ſeems to have been built 
out of the Ruins of this antient Roman Station. 

That this was really the DzLcoviT1a ſo long ſought af- 
ter, I think, is beyond Contradiction. The Diſtance from 
York coincides very juſtly with the [tinerary ; nineteen or 
twenty 1talian Miles agrees pretty well with our preſent 
Computation ; and at the ſame time. points out the true 
military Way from the Humber to York. Inſtead of forcing 
a Road through the Vale, the Romans very wiſely choſe to 

mount 
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mount the Hills as ſoon as poſſible ; and therefore directed 
their Stratum from York to the Ford, over the River Der- 
went at Stainfordburg; and from thence in a direct Line to 
Garrowby Hill; which I take to be corrupted from Bar- 
rowby, many of thoſe Tumuli or Barrows being near this 
Place. On the Top of this Mountain, as I may well call 
it, though the Road turns up it by an ealy Aſcent, begins 
a Series of ſuch enormous Works for Fortification, as the 


like is not to be met with in the whole Iſland. 


This Road on the Summit of the Hill in a ſtrait Line 
points directly for Szreby or Burkngton-Bay, the Sinus 
SALUTAR1S of Ptolemy. But another Road to the right 
takes a different Courſe, and comes down to the Ruins I 
have before mentioned. From thence the Road leads directly 
to Londesburg, the Place which I once thought the Station 
ſought for: It paſſes thro* Lord Burlington's Park, where 
more of it was laid open laſt Year than I had before ſeen, 
in widening the large and noble Canal in that Incloſure. 
This Place was before a Moraſs, and the Romans were 
obliged to force a Way through it, which is eight Yards 
broad, and laid with Stone edgeways to a great Depth. 
The Road paſſed up the Hill on the other Side this marſhy 
Place, and divided into two Branches on the Top of it; 
one Way pointing through Weigbton to Brough on the 
Humber, and the other by the Eaſt End of Godmandbam 
ditectly for Beverley; which now. I am convinced alſo was 
the PETVARIA of Ptolemy. From which laft Station it 
muſt have gone out directly for Patrington or Spurnbead; 
one of which was certainly the Roman PRAETORIVM, 
mention'd as the laft Stage in the firſt itinerary Route of 
Antoninus. 

This Sea- Port muſt be very commodious to touch at, 
either going or returning from Gaul, or the Belgic Coaſts, 
and bringing military Stores, &c. from thence, either to 
York or Melton; to which laſt Place the CAMOLODPVN VM 
of Ptolemy, another Road branches out, apparently from 
the Conjunction on the Top of Garrowby-Hill, ahd leads 
directly to it. But to return to our DELCGOVITIA. 


The 
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The Situation of this Place is admirable, and the ſtupen- 
dous Works about it, thrown up for a Defence to this Sta- 
tion, and the feveral grand Roads near it, are not to be de- 14FIM 
ſcribed. The Town itſelf was placed on a Declivity of a 1 
Hill, almoſt full South; and very near its Ruins ariſe ſome 1 
rapid Springs of excellent Water; and ſo copious, as, when 
Joined in one Stream, turns a Mill; from which I ſuppoſe 
the Name of Millington has proceeded. There was alſo 
lately diſcover d a Well above a Mile E. 5 S. from theſe all 
Springs, dug thro' the ſolid Rock, Twenty-ſix Yards deep, _|* 
which muſt have been a Roman Work. | 1 

To the South-Weſt there are no Ramparts thrown Re 
up; but to the Eaſt, North-Eaſt, and due North, the 
whole Country is full of them. The Vales are all of 
them guarded by ſmall Encampments at their Angles ; the + wall 
Veſtiges of the Barracks, now viſible, are called by the | Wy if 


* — 
— 


Country People the Camps. Theſe were to prevent any 
ſudden Surprize that Way. On the Hills, from Vale to 1 
Vale, ſome of which are from 60 to go Yards deep, and it j | 
prodigious ſteep, are thrown up Works, as Ramparts, 12 i 
Yards broad, and proportionably high, which join in right +: 
Angles with the Vallies, and ſerve as a ſtrong Barrier every- ; | Wt 
where. Whether they had any Paliſadoes upon them is | 8 
uncertain : but without them they are capable of ſtopping 
an Enemy; which they had Cauſe to be apprehenſive of, 
by its Neighbourhood to the German Ocean, from whence 


% 


the Saxons gave them many Alarms. 

Dr. Burton was at the Expence to have the Whole of theſe 
Works meaſur'd and plann'd out; a Map of which has been 
exhibited to the Society (ſee Tas. IX. ); but, uponmy ſhewing 
a correct Copy of the Draught to Lord Burlington, his Lord- 
ſhip order*d me to get the Survey of the Road leading from 
thence through his Park at Londesburgh to the Diviſion into 
two added to the former Plan; by which a Courſe of ſome 


Pee Miles, 
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Miles, and many Thouſands more Acres on both Sides the 
Road are given, 


F. Drake. 


XXIV. A Letter from Mr.Joſeph AmeF.R.S. 
and Secr. of the Soc. Antiquar. to C. Mor- 
timer M. D. Secr. R. g. n 2a a Plica 
Polonica. 


Good Sir, 

Read May 28. TJ NE the 22d, 1746, in the Morning, 
747. Mrs. Hannah Coomes, a neat old 
Woman, whoſe Hair (or Plica Polonica, as it is call'd) 
I ſhew'd the Society laſt Thurſday, came and gave me 
the following Informations. 

That ſhe was of a gentecl Family in Staffordlbire, 
who had ſufferd much in the Civil Wars; and that 
her Mother had her Hair grow in the ſame manner, 
whoſe Maiden Name was Alice Goldſmith; but her 
own Maiden Name was Hannah Bunby, born in the 
Hay-market, in the Pariſh of Mhite- Chapel and bap- 
tized at Alagate on a Saturday the of June, 1645. 
Her Mother, having ſuch ſort of Hair, uſed to comb 
hers much to prevent it, till ſometimes the Blood 
came: When ſhe was about 14 Years old ſhe per- 
ceived it to grow thick juſt about the back Part of 
her Head, and at length grew to this matted long 


Subſtance I now ſaw it, of 109 Inches long. She 
OY ſays 


ſays the has had four Husbands 3 the firſt Nicholas 
Woodcock, to whom ſhe was married when about 
28 Years old, and had four Children by him; all 
died young; but obſerved nothing of their Hair grow- 


ing ſo. Iam, 
SIX, 


Tour moſt humble Servant, 


J. Ames. 


K ä 
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See ſoue Caſes of the Plica Polonica in theſe . 
No. 417. Pp. 50. et ſeq. — 


XXV. A Deſcription of ſome Clay Moulds 
or Concaves of ancient Roman Cin found 


in Shropſhire; ; by Mr. Henry Baker F. R. S. 


| Read June 4. AVING been lately favour'd by a 

98 | [ very ingenious Gentleman of Shrews- 
bury with the Sight and Uſe of ſome ancient Moulds 
made of Clay, — the ſame Types and Inſcrip- 
tions that ſome of the Roman Coins are known to 
have, and being enabled, by the Aſſiſtance of our 
moſt worthy Preſident of the Royat Society, to 
make out the Inſcriptions and Types impreſſed on 
the ſaid Moulds, I judged it might prove agree- 
able to this Society to ſee Specimens of ſo great a 
Curioſity as theſe Moulds ſeem to be, and to have 
ſome Account concerning them. 


See Four 
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Four of the five in my Poſſeſſion were found in 

digging Sand, at a Place called Ryton near Condover 

(query whether NRutunium), 5 Miles from Mroxalter 

(i. e. Uriconium) in Shropſhire, about a Mile from the 

Watling ſtreet Road: Theſe are all of the Size of a 
Roman Denarins, and little more than the Thick 
neſs of our Halfpenny. They are made of a ſmooth 

Pot, or rather Brick-Clay, that ſcems to have been 

well cleanſed from Sand or Dirt, and well beat or 

kneaded, to render it fit for taking a fair Impreſſion. 

Great Numbers of theſe were found, but, for want 

of Care, moſt of them were broke in Pieces. They 

are deſcribed N“. 1, 2, 3, 4, in the Account below. 

The fifth, which is twice as thick as any of the reſt, 

was found at Yroxalter; the Clay it is made of dif- 

fers but little from the former; and the Impreſſion 

on it is alſo of the Size of a Denarius, and of the 

ſame Time with the rcſt. 


5 See Tas. X. 

Ns. 1. Is probably the Reverſe of a Denarius of Severus, 
mention'd in Mezzobarba, p. 268. from Noris de 
Vat. Xx. Figura velata coram ara ſacrificans,— 

VOTA. SVSCEPTA.Xx. | 

Ne. 2. On one Side — Caput Juliæ Severi. — 
IVLIA AVGVSTA. | 
On the other Side is the Reverſe of a Denarius 

of Severus. Mez206. p. 274. — Victoria gradiens 
cum fune ſuper ſcuto. — P. M. TR.P.VIIL. COS. 11. 
P. P. . 

Ne, 3. A Reverſe of Caracalla. Mezgob. p. 286.— 
Tropbæum de Parthis cum duobus captivis aſſi- 
dentibus.— PART. MAX. PON. I R. P. v. cos. 

No. 4. Caput Fuliæ Severi. ——IVLIA AVGVSTA. 

N* 
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No. 5. Caput Julie Severi.—1IvVLIA AVGVSTA, 


I remember no Account of any ſuch kind of 
Moulds being found in other Countries, excepting 
ſome ſaid to be found at Lyons; but I believe more 
of them have been diſcover: d at different Times in 
England; though I cannot pretend to ſay when, or 
where. I have been informed, that ſome Years ago, 
the Earl of Winchelſea had ſeveral Impreſſions or 
Moulds of-this Sort (all joined together Side by Side) 
on one flat Piece of Clay, as if for the making many 
Caſts at once: They were all of the Emperor Seve- 
rug: And I have ſeen, in the Earl of  Pembroke's 
moſt valuable Collection a Clay Mould impreſſed 
on both Sides, as No. 2. amongſt theſe alſo is, one of 
the Sides bearing the Head of the fame Emperor, 
and the other side a known Reverſe of his. Four 
of the Five in my Hands arc alſo of Severus or his 
Wife Julia, and the other is a Reverſe of Caracalla, 
his Son and immediate Succeſſor; ſo that all, we know 
of, may be ſaid to be of the ſame Time very nearly. 

They are ſeemingly intended for the Coinage of 
Money; though it is very difficult to conceive in what 
manner they could be employed to that Purpoſe; eſpe- 
cially Ne. 2. which has an Impreſſion on both Sides; 
unleſs we ſhould ſuppoſe they coined two Pieces at the 
ſame time, by the Help of three Moulds, of which this 
was to be the middle one. 

If, by diſpoſing theſe into ſome ſort af Iron Frame 
or Caſc (as our Letter-Founders do the braſs Moulds 
for caſting their Types) the melted Metal could be 
poured into them, it would certainly be a very eaſy 
Method of coining, as fuch Moulds require little 
Time 


wr % 


9 
7 p . 
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. G * i R ”. WM 
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Time or Expenee to make, > and cherefota might be 
ſupplied by new ones, as often as they- happen'd to 
b 


„ 11 1 12 Dii3c 20 31 d | 
Theſe Moulds, ſeem to have been burnt: oribaked 
ſufficiently to make them hard abut not fo as to ren- 
der them porous like Bricks, whereby they would have 
loſt their ſmooth; and, even Surface; which in theſe 
is plainly ſo cloſe, that whatever Metal ſhould be 
formed in them would have no Appearances, like the 
Sand-Holes, by which' counterfeit Coins: or Medals 
are uſually acteded. 


London, May 20. 
1747. 
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XXVI. As extract of. a. letter from William 
Jones Ei; F. R. S. to Martin Folkes E. 
Prefident of the Royal Society; containing 
a commodious difj 22 ition of equations for ex- 
bibiting the relations of gon ametrical lines. 


T H E OR E M. 


Preſented July 4. JN a circle whoſe radius is r, let there 
"OP be two arcs, A the greater, a the leſs, 
each in the firſt quadrant; put 5, t, ,, and v, for 
the ſome, tangent, ſecant, and verſed 7 ne of an arc; 
9 0 the ſme, tangent, ſecant of the complement, 


and vo the e verſed ſine ¶ the ſupplement of that arc; 
let 2 ATZ = Aa; or if 2 and x be put for 
the arcs, it will'be A=z +x,a=Z—x. 

T hen wil{ the terms in any column of the follow: 
ing table, be proportional to their correſponding ones 
in any other column. 


E rom 


A TABLE of He Relations 
of Contarnetriogd Lines. 


rom hence, almoſt an infinite number of theorems may caſily be 
tired; ſome of which are the following, given | here as examples of 
uſe of the table. 


2 4, X f 
-r — rr. a 
Lu,. 
* \ | Cn — 2 4 x 
„, * X = Wh ads A= ys =; 2＋ X = 2 r ur-. 
a 3 


3 
1 


I. If A, B, C, be any three angles; Z=—A+BX=A—B, H—zATFTT. 
Then A N =5,3CÞ-Xxs,3C=X SIC Bx, :BTC-A=;H H- R HA. 
And a2 —wv,C — = 47+ Cx;,3Z—C= 5, ABT, + AFB—C HHC. 


"itz va 5,» 


rr _ 1, . Or 


3—— 


„22 at b, 522 | V4Izt 


\ 3 $5, DLL 2 Mo 82 
s 2 —— 


4 


” 


=" | 
Joſe” 
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IX. , 2＋ — = = Faxes 


& Tr, Zs, x 


./ rr, rr 3 and E= 4, 2 L, 
—— ol 2x x 
XI. ZA — — E and 75272 = 5 


. 


XII. Inthree equidifferent arcs . æ, a; where 2 (==2 Fa) is the mean ar. 


| * — Ae their common difference; put ? = —5 x a= ==; PAN, x, 2 = 29% 


r T 
Then s, I Ps, a . And LI — 28, A—2. 


8 


XIII. Let d=v,A—v, a=S ,a— 85 A; then 88 „Ass, a 228 Ad-axd — 2851 
0. 
Nie, When an are is terminated in the ſecond, third, or fourth quadrant, ſome of 1 | 


(+ and — } of the terms. in the preceding theorems, will, by the known rules, be 
contrary to what they now are, 


I 


— —˙ —— 


19 
XIV. Let A. B, C, &c. be the ſines, a, b,c, &c. the co- ſines, 4, b c, r. 
the tangents, of the arcs, , 6, 1. Cc. whoſe number is 2; the radius 
king 7; put & for the product of the ꝝ co- ines, &, Su, S, gc. for the 
im of the products made of every ſine, every two, three, &c. ſines, by 
be other (—1, #—2, —3, Cc.) co-fines, where the co- ſine noted by 
is unity. N 


Then the fine of T e. =S—S"+S—S", Fc. »—— 


f a —_—— 

4 89 

cag =. = . 
— — — 


37k 21 
— 1 . OM y 
d the co-fineof I. Te, =-, &c. * 1 
-2—M XV. Alſo putting T' for the ſum of the tangents of the arcs, 4, 8, y, Cc. | 4 
| 7* Tv | | , | 1; 
, 7% 1”, Se. for the ſum of the products of every two, three, four, 1 
pc, tangents; and A= T7 | | 1 
BSA — * 4 | 
=BT" — AT" + T” job 
D=CT" — BT" + AT'' f ; 0 
ZS DT — CT- BT" — AT""+T*, Put R=— 7 4 
Sc. hl 
Then the tangent of T-. = A+BR+ CR +DR3+ER+ ; Ec. 1 

XVI. Hence, the fine, tangent, and ſecant, of any arc 4, being te- 1 
reſented by 3, r, /, the co- ſine, co-tangent, and co- ſecant, by 5, T, 14 

ole of the arc na are expreſſed as in the following thcorems. Ul: 

rc, * ans” 2 * 1 
12 Sine of na -CF MDP, Ec. x — # N 
& where ÞP = ; A=s, B= AP; C= BP; D=CP; &c. | | 
PT 14 I 
. „. Ci Fer wc fx; 5 
ne r r : 1 CP Sen nr 7 
, bec ; . 1 191 {| 
| where A, B, C, Gc. ſtand for the reſpective preceding terms. : i 
Xt | 1 

f 

[| 


A —— — — . 


— 2 2 — 


þ 
9 
1 


| 
| 
| 
1 
| 
| 


> ö - 

© 
4. A — — 
8 — — — 


DP mꝛmw᷑ ee —˙ÜE > —— 
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XVII. Co-ſine of aa = LR 


412 
"of Z * ——, where P = 
11 ts 


— n 2—2 — 6 
One e eee 


where g=— z and A, B, C, &c. ſtand for the reſpective preceding term, 


24 ö * \ * 
Or put N == r;N SA n AMC BMD CN, Sep = = 155 22, . 


And 4 —=pjb'=p.'p "3 Y % d = p. pr. 35.4 r, of = . pl. 4 pr. 2. Ait, 
The co-line of na = A— HAU < Dc - EA, Sc. x M. 


XVIII. Let 4-2 + 
B= ATN -r + An * 
C=—n" B -A. 2 1 =w 
n An" D==xz 4 C- Y＋ 5 +" . 
Cc C. 


The tangent of na = nt + Atir - + BF r + Ctr —=* + Dior Se. 
Or =#+ AN + BN CN3 + DN* + Sc. xt, where N= - 
Or Dia TA B+ Cd +De', Sc. where a b Na ze = MA = NN; G. 


Or . NH N-. NAA, N.z c. 
I= N N- VMI N. &c. 


 Co-tang of na ="FAFFBFNFOFNFDPENFERFWGc..x-; where M= 
Or —ITAN FN NC NY 7E c. xt z where —.— 
_I—N+1"N*—1" N3 +#"" N- Ns, Sc. . where N=" 


"rp 


Xt. 


9 tt 


Or n- Nn NN —NB +1 M= N „c. F 
XIX. Ia A & D | 
B=An— 1 nn A—n'” 
C=Bu—An"S wo O. B AF" 
D=C# -B CA D =. C- F- 
— Se. = 
Secant of na = 1 + AN NN © CN? + DN+ EN, Ec. x M. 


T 


Or = . 1 „ 
Iz Nun“ 2— oy” 7 2"! dc. N; where . 


Co- "ecant of _—_ INF NC BN EF N, &c. X 2M ; where xN—t 26-7 
| rr 


nts 


| 72 
x M; where N — = N= 
| XX, 


Or 
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XX. Let c be the chord of an arc (a) of the circumference of a circle, 


qhoſe diameter is 4. Put N- 
Ge. wh IT 1 HT", $35.5-* . 
0 | chord of na une+ : 7 * : ST” = 5 DN &c. 


m. ere A, B, C, Gc. ſtand for the reſpective preceding terms. 


the preceding theorems are eaſily deduced from the firſt, ſo the following are moſt 
readily ſeen to be the immediate conſequences of theſe ; and all depending upon no 
other principles than what are generally made uſe of in common computations, 


Er. 
e. 


XXI. Putting 5, 1 # Y 1 F , for the fine, co-ſine, tangent, 
ptangent, ſecant, co-ſecant, of an arc (a), and v its verſed ſine; 


(= = ff = Cc. N=—. 


Then 5 = I Ss 7 N + q” N — N + % N. —+ J Ns, Sc. x a. 
= a—0"ar=* ar — r“ ar, Cc. 
S4 NN + BNV Fo CN + 5; DN, &c. where A,B, C, &c. 


ud for the reſpective preceding terms. 
And r- ar- + q"a*r—* — ga*r- + q"a*r-", Sc. 


= = NFF NN N TN, Sc. xr. 
5 = AN— BN +I CN, Sc. A, B, C, Sc. as before. 
XIII. Alſo a ar 3 q” 4471 + q”' 2671— 2 g"a%r—", 5 | 
= > oe LAN BN 55 CN — DN &c. 


7.8 


— . — — 


= ZN— - N- CN Cc. * r. 4. B. c, Si. as before. 


| 1. 2 3.4 
Alll. Let A? — 40 And A= —4A 
—— 4 ＋ A Bl=—B— A4 | 
= - +Bq—Aq" C=—C—-BA— AB' | 
1 ＋ C- HAHA. D'=—D—CA'—BB'— AC. 
c. Sc. 


agent # = @ + Aar + Bar- + Calr=® + Daor—, Se. 
Or =I AN + BN* + CN} + DN} EN, S.. x a. 
Wingent ; = a- + Aa + Bar- + Car + D'alr—*, c. 


or = FA#ZF BN" FONG BN, Sc. x. 
, . XXIV. 


— ̃ ͤ.-Bns; K!: ̃¼ oO 


XXIV. Albler =o, And 


=—-q" 
r 3. 4.4 
— Y 42 T 9 A oy ES 4 7 +; " 
ras. . AY 


PALL Tr. bh 7 + } 
Se. 


Se. 


Secant/ = r + aA = ＋ 6 r- + — + . Se. 
Or = IPN FAN NY N, 
Co- ſecant / = -i ＋ a- = e 5 Oe. 


Or = rA +5Þ Was or Was lag. X 7. Where N= 


p;p''= ip”, S* 2m * P = e £9 Ns 
_— -7Þ N3 + 4p” +. Sc. XS. 
=5 + i AN + 3p"BN + 4p"CN + 3p” DN, Ee. 


Or = ” AN + BN + CNE DN, Ge. where 4, . CE 
ſtand for the 4 preceding terms. 


Then arc a=1 TT 2 
Or 


XXVI. 


77 


If vis the verſed ſine of an arc a, diameter — d, M= 7 R 


as before. 


XXVII. And putting N= , At, B=AN, C= BN, D=CN, . 
Then arc a =1— AN + BN — 1CN + 3DN + 2; EN, &c. 
Or =1 -N —3N FIN + N, Sc. xt. 


XX VIII. Alſo, if c is the chord of an arc (a) ; and N —— 


Then are 8=c+ ZAN + EBN CN +! EDN, &c. . A, B, C, Et 
ſtand for the n l terms. 


ADVERTISEMENT. 
FUHE Reader is defied to correct the Title of the XII. 


following manner: 


A Letter from Richard Brocklesby M. D. and F. R. S. to the 
Preſident, concerning the Indian Poiſon, {ent aver by Don 
Antonio De Ulloa of Seville, F. R. S. and mentioned by 
M. de la Condamine, of the Royal Academy of Sciences 
at Paris, inJbis late Account of the River of the Amazons 
in South America. 1 8 8. mY 


He is alſo deſired in the ſame Paper, to read towards the 
Bottom of the firſt Page, inſtead of Mr. Juan Antonio de 
Loa, Don Antonio de Ulloa. This Gentleman was one of 
thoſe ſent by the King of Spain to attend and aſſiſt the 
French Aſtronomers of the Royal Academy of Sciences, in 
their late Meaſure of a Degree of Latitude near the Equator. 


He was taken Priſoner at Cape Breton in his Return home, 


the Meaſure of tie Degree, and other Aſtronomical and 
Philoſophical Obſervations, were by the Favour of the 
Lords Commiſſioners of the Admiralty reſtored to 
him, to be publiſhed in his own Country. An Ab- 
ſtrat of the ſame was however by their Lordſhip's 
Leave communicated to the Royal Society, by their Preſident, 
who was entruſted with the Peruſal of the ſame: And the 
Author himſelf, who is a Gentleman of great Merit, was 
on after unanimouſly choſen a Fellow of the Saciety. 
Some time after his Return he procured the abgve-men- 
tioned Specimen of this Indian Poiſon, which he ſent over 
together, with ſome Books, as a Preſent to his Friend the 
Prefident of the Society. 
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Paper of the laſt Number of theſe Tranſactions in the 
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and brought into England, where his Papers all relating to 
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In page 456, l. 21. r. Tas. II. Fig. 8. 
In page 548, l. 28. add, by the Direction of the 
Strokes according to the Rules of Heraldry. 
In page 549, J. 10. add, ſee TAB. IX. 


Printed for C. D Avis, over- againſt Gray's Inn Gate 
in Holbourn, PRINTER to the ROYAL SociErr, 


Numb. 484. 
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I. Extract of a Letter dated at Rome, Au 2 
5. 1747. from Mr. Hoare, a young Sta- 
tuary, now purſuing bis Studies there, 
to his Brother Mr. Hoare, an eminent 
Painter at Bath, giving a 
ſome of the principal antique Pictures found 
in the Ruins of Herculaneum az Portici, 
near Naples: Communicated by the Rev. 
Ar. Birch, 


Read at a Meeting 
8 the Royal Society, 
Ctober 22. 1747. 


HIS City was over- 
thrown and ſwallow'd 
up by an Earthquake 
near 1700 Years ſince. 

Sonde of the moſt remarkable Curioſities, we ſaw, 

Wee,  --. 

1. A Pidure of about five Feet long, and four 

Feet wide, repreſenting the Education of Achilles, 
by his Maſter Chiron the Centaur. The Figures are 

about half as big as the Life. That of Achilles is 

ſtanding in a noble Action, and is ſeen in Front, as 
the principal Object of the Picture. He ſeems to 
hearken with great Attention to, and is looking ſtea- 
dily on the Centaur, who is ſeen almoſt in a Side 
View. The Figures are both finely colour'd, and 


well drawn ; but that of the young Man moſt exqui- 


fitely ſo. 

2. Next to this is a Picture of about three Feet 
and an half high, and narrow, in which is a Wo- 
man ſacrificing. The Figure is about two Feet high. 
This Picture ſeems to have been taken out of ſome 
Compartiment of Ornaments. 

Zese 3. Next 


2 Account of 
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3. Next to this is a broken Piece, repreſenting 
the Judgment of Paris. The Figures are about the 
fame Size as that laſt above-mention'd. They are 
not intire; the bottom Part being broken off about 
the Knees. This is alſo a very fine Picture; but it 


is impoſſible to judge of all its Beauties, as it is. 


Extremely changed and decayed ; which is quite con- 
rrary to all the others, but, in particular, to that of 
Chiron and Achilles; which is in a manner as freſh 
as if it had been painted but Yeſterday. 

4. The next is a fine Picture of the Story of 
Virginia. The Figures are ſomething bigger than 
thoſe in the abovementioned. The Characters and 
Expreſſions of the Heads are admirable. That of 
Appius gives a juſt Idea of the furious Tranſports in 
which the Artiſt deſigned to deſcribe him. Vir- 
ginia is weeping 3 and, in a word, all the Figures 
are finely diſpoſed, and the Characters well adapted 
to the Subject. 

5. Two large Pictures were in a Nich in a Baſi- 
lica, about five or ſix Feet high. The firſt repre- 
ſents Theſeus victorious over the Minotaur. He is 
ſtanding in a free and fine Poſture : One Foot is on: 
the Head of the Minotaur. But what ſeemed odd 
to me, was the Figure of that Monſter itſelf, which 
I had always ſcen differently repreſented; for, in 
this Picture, the Head only repreſcnts that of a Bull, 
which is joined to the Body of a Man. Several. 
little Genzz, or Cupids (as we call them), all ſeem 
impatient to ſhew their Reſpect to their Deliverer: 
One kiſſes his Hand, another claſps round his Leg, 


and ſeveral others are in different Attitudes of Gra- 


titude. 
7 
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titude. The Figures are almoſt as latge as final} 
2... 1 

6. The other Picture repreſents Hercules and 

the Goddeſs of Nature. The Figure of Hercules is 

ſtanding (ſeen in a Side View) repoſing on his Club; 

ſomething like the Statue in the Farmeſe Palace at 
Rome. There is a Victory crowning the Hero, and 
the Goddeſs is ſitting before him, and ſeems to ap- 
plaud and thank him for his Labours. There are 
Numbers of ſymbolical Figures belides in this Picture. 
Behind the Goddeſs is a Satyr, and at Hercules s 
Feet a Boy ſucking a Doe, My Friend, who con- 
ducted me, took particular Notice, how delicately 
the Doe ſeemed to diſpoſe of her Legs, not to hurt 
the Child ; whilſt at the ſame time ſhe is licking his 
Knees, as a Mark of her Tenderneſs for him. This 
Picture is equal to the firſt-mentioned ; being exqui- 
ſitely finely drawa and coloured, and well com- 
poſed. | 

7. There is a little Picture, which 1 thought ex- 
tremely odd for its Compoſition, It is about 1 Foot 
and an half long, and eight or nine Inches high: It 
is a Parrot drawing a Chariot ſomething like our 

modern Chaiſes. In the Chariot fits a fort of large 
Horſe-fly, whoſe two Horns ſerve for the Bridle and 
Reins to guide the Parrot. 

8. Two Pictures, of about four Feet and an half 
long, repreſcnt the Stage of a Theatre, with Come- 
dians playing their Parts upon it. The Perſpective 
in theſe Pictures is very well obſerved. 

9. A Wedding, conſiſting of three Figures only. 
They are much in the ſame Taſte of thoſe of Aldo- 


brandini's Marriage at Rome. There are beſides 
Eece a Numbers 
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Numbers of little Frizes repreſenting Sacrifices, and 


other Ceremonies, of the ancient Pagans ; moſt of 
them on black or red Grounds. 


Theſe Pictures ſhew, that the Antients W 
Perſpective and Land ſchape, I mean, the Keeping par- 
ticularly, which I have heard ſtrongly diſputed; but 
no one that has ſeen theſe Pictures will, I believe, 
make any Doubt of it. 

It would be impoſſible for me to give you an 
exact Deſcription of all the Pictures; as there are ſo 
many entire, beſides the Bits, and Fragments 
of others. Of ſome, the Heads only remain ; 
and of others, Pieces of Figures; Numbers of ſmall 
Landſchapes ; Views of Architecture; Flowers and 
Fruit, painted extremely light and elegantly. There 
are even ſome groteſque Pictures, ſomething in the 
Taſte of India Painting. Moſt of the ſmall ones 
have been taken out of Compartiments: The 
Guardian ſhewed me ſeveral Places from whence 
they had been taken. They till preſerve a Beauty 
ſuperior to any thing we ſee now-a-days: The Co- 
louring, Drawing, and Liberty of Pencil, may vie 
with the Works of any Maſter, even of R 
himſelf. 

There are two Rooms full of them. — Perhaps 
you will ſay I have given you an Account but of 
very few. —In the firſt place I muſt inform you, 
that no one is admitted without an Order from the 
King's Superintendant; and that, when one does 
fee them, the Guardian has Orders not to permit 
any Perſon to take any Sketch or Account what- 
ever of the Pictures. My Friend went thither but 

| ; once, 
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once, and that after Dinner, when we came down from 
Mount Veſwius. The Account I have herein given 
is all I could particularly remember in the Evening 
when. we came home. They are continually find- 
ing more Pictures every Day; and I do aſſure you, 
that had I a Month to ſpare, I would willingly go on 
Foot to Naples, to have the Pleaſure of ſtudying thoſe I 


have already ſeen, and ſeeing thoſe which have been 
diſcovered ſince.“ 


VN. B. Cardinal Albani, at Rome, has an antique 

Group of Theſeus and the Minotaur; where 
the Minotaur has the Head only of a Bull, as 
in the Picture aboye-mentioned. 


II. 4 Letter from Mr. G. Stovin 20 his Son, 
concerning the Body of a Woman, and an 
antique Shoe, found in a Moraſs in the 
Iſle of Axholm ix Lincolnſhire, 


Read Oct. 22. HE Beginning of June laſt, a la- 
7. bouring Man, of Amcotts in the 
Iſle of Axholm, in the County of Lincoln, was 
digging Turf or Peat in the Moors of Amcotts; 
and, at about ſix Foot from the Surface, his Spade 
cut the Toe of a Sandal, which dropped into the 
Pit he was graveing Peat in; alſo Part of the Foot 
dropp'd in, which terrified the Man, and he left it. 
Hearing of this Diſcovery, I went and took ſome 
Servants. with me, to make further Diſcovery ; when 
we ſoon. found rhe other Sandal (which I now ſend 


you 
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you whole and firm). It was very ſoft and pliable, 
and of a tawny Colour, with all the Bones of that 
Foot in it, and all the griſly Part of the Heel: And 
proceeding further, we found the Skin and Thigh- 
Bones, which I meaſured to be eighteen Inches long. 
We then found all the Skin of the lower Parts of the 
Body, which was of the ſame Colour of the Sandals, 
and very ſoft, with freſh Hair upon it, c. which 
diſtinguiſh'd it to be a Woman, The Skin-drew or 
ſtretch'd like a Piece of Doe-Leather, and was as ſtrong. 
We then found the Skin of the Arms, which was 
like the Top of a Muff or Glove, when the Bones 
were ſhaken out. We then found this Hand I have 
ſent, with the Nails as freſh as any Perſon's living; 
which are now, both Hand and Nails, ſhrunk very 
much, ſince it was expoſed to the Air: This Hand 
is the Lady's natural Skin fo tann'd, with the Nails. 
We left the Bones in the Fingers, where the Nails 
are, for fcar the Nails ſhould drop off, if that Joint 
was taken out. 

I want to be informed what Age they wore thoſe 
Sandals in. Theſe muſt, I think, be very antient, 
and haye moſt certainly been made of a raw Hide, by 
reaſon they, and the Skin of the Lady, were hoth of 
one Colour, and both had one Tanner; which J 
preſume, is the Moor Water; which is exactly of 
the Colour of Coffee ; and made ſo by reaſon of 
fuch great Quantities of Oak and Fir-Wood, that we 
frequently dig out of theſe Moors; ſeveral Oak- 
Trees affording 1000 Pales for fencing, five Feet and 
an half long, and ſix to eight Inches broad; which 
Oak-Wood is rated as black as Jet. The Fir-Wood 
retains its Turpentine-Smell, and in hot Weather 
—— — hen 
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(when it is expoſed to the Sun) the Turpentine will 
i drop from it. This Wood is frequently riven into- 
Laths for the Roofs of Houſes or Floors; and what 
is remarkable, no Worm will touch them. The 
Pales mentioned above are fold from 10 to 15 Shil- 
lings per hundred. We frequently find Hazle-nuts. 
and Fir- Apples in Abundance ; which I think is a 
plain Proof, that the Trees fell in Autumn, when 
the Fruits were at Maturity. I think Dr. Shuck- 
ford makes it plainly appear that the General 
Flood happend in Autumn. 
This Lady in all Probability was overwhelmed by 
fome ſtrong Eddy of Water; for ſhe lay upon one 
Side bended, with. her Head and Feet almoſt toge- 
ther. 

It appears by the Maps of the Country, that this 
has been the Rendezvous of all the Waters from the 
South, Weſt, and North Parts of the Kingdom; as 
for Inftance, the River Dun, from Doncafter, No- 
therham, and Sheffield, which took in many more 
Streams; as the Idle, Trent, Torn, Dare, Rother, 
&c. &c.. Then the River Trent, which runs South 
to Gainsbrough ; then to Torkſey, Newark, N. otting- 
ham, Derby, Burton upon Trent, Strafford, Trent- 
ham in Staffordſhire : And takes in a vaſt Number of 
Rivulets : Then the Ouſe, which comes from near 
Richmond, and takes inthe Ure, Wharf, Biſhop Di be, 
Aire, Calder, and a great Number of Rivulets; which 
are all loſt in that famous Eſtuary the Humber. 

It is alſo to be obſerved, that here is one Moraſs 
twenty Miles round, Part in Hat field Chace; an- 
other ten Miles round in the ſame Chace, where 
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the famous Miliam of Lindham had his Cell. In 
the middle of it, where his Body was -found, for 
cight Miles round, is all a Moraſs. 

The Connoiſſeurs will give you their Opinion i in 
the chief thing I want to know, which is, in what 
Age thoſe Sandals were worn, and by what Nation : 
For it is not like the Scots or 1r:ſh Broges; though 
the Scots, I think, formerly inhabited but a little 
Way off, to wit, North of Humber. Perhaps the 
Danes may wear ſuch, or the antient Saxons ; for 
both theſe People muſt be well acquainted with theſe 
Parts, as the Danes under Edgar-Atheling incamped 
a whole Winter in this Neighbourhood, and had a 
Station at Gigansburgh, now Gord, upon this 


River Trent. 

At Boxby was a famous Roman Pavement, 15 
Yards ſquare, the Roman Road, &c.; alſo a ſquare 
Platform at Aldbrough, which I rake to be Roman, 
though no Diſcoveries have as yet been made there; 
but at Roxby large Quantities of Roman Coins have 


been found. Iam 
Tour ever 4 Neff ionate Father, 


G. Stovin. 


i”. zqz3T 


P. F. As to this Water upon theſe Moors preſery- 
ing human Bodies &, it is moſt certain; vzz. Part 
of a Body taken up at Geel by your Grandfa- 
ther Mr. Empſon 50 or 60 Years ago, and one 
in the great Moor near Thorn, about 7 Years 
ago, with the Skin like tann'd Leather, the 
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Hair, Teeth, and Nails quite freſh. <—You will. 
ſee the Sandal * is of one Piece of Leather, 
and a Seam at the Heel, with a Thong of the 
ſame Leather. See TAB. I. Fig. 2. and 3. 
It is the Skin of the Hand that is ſtuff d, which 
has ſuffer'd by the Spade, + 


III. 


* TR 


* Mr. Catesby F. R. S. Author of the Hiſtory of Carolina, 
c. being preſent, ſaid, this Shoe or Sandal was exactly like what 
the Indians in Virginia wear at this Day, and call Mola ,in. 
+That ingenious Artiſt and skilful Antiquary Mr. Geo. Vertue com- 
municated to me (C. M.) his Sentiments concerning this Sandal in 
"the following Words : 5 
When the above Letter was read at the Society of Antiguaries, 
© there was produced a Hand of the Woman therein mentioned, 
© and a Sandal or Shoe taken from one of her Feet; it being made 
of Leather, tann'd Ox-Hyde ; but remarkable for being cut out 
of one flat Piece, (ſee Fig. 3.) ſo as to fold about the Foot and 
© Heel; the Form and make being fo contriv'd without under Heel- 
Piece, as to be flat to tread on; the Shape, that of a Woman's 
Foot, and the Toe round-pointed. This being of an antient 
Form, the Society order'd an exact Draught to be taken of both 
© that and the Hand; which Drawings are preſerved amongſt 
others belonging to that Society. It may be obſerved concerning 
the Antiquity and Uſe of Leather Shoes in, England, that this 
Shoe or Sandal appears by its Form to be ancient. conceive it 
* was before Edward the I'V.'s Time, when, by Cuſtom, piked 
Shoes had increaſed in Length, that all ſuch who wore 
them in exceffive Length were to be mulcted, or have them 
cut ſhorter, in paſſing in or out of the City-Gates of London. 
This very likely had paſſed amongſt the better ſort of People 
© about the Kingdom; for Chaucer in his Time mentions the Uſe 
of long piked Shoes, fo long as to be tied up by Strings or ſmall 
© Chains to their Knees. 2 | | 

* Thus it might have been with Mens Shoes, but not in ſo long 
* a Degree for Womens Uſe; tho” obſerving antient PiQures of 
* Men and Women in Books of Illuminations, piked Shoes appear 
in ſeveral Reigns from Ed. III. to Rich, III. in England. 
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III. A Letter from My. Henry Baker F. R. S. 
#0 the Pre dent, Concerning the Grubbs 
deftroying the Graſs in Norfolk. 


SIX, 


Read Nov. 5. AVING ſeen ſome Letters lately 
* ſent from the Counties of Norfolk 
and Suffolk, giving an Account, that prodigious 
Numbers of what one Letter calls Grubs, and ano- 
ther large Maggots; full as thick and almoſt as long 
as a Man's little Finger, are diſperſed over the 
Fields, and do abundance of Miſchicf in thoſe 
Counties, I immediately imagined (tho the Accounts 
were very imperfect, being ſent by People wholly 
ignorant. of Natural Hiſtory), that they muſt be the 
Aureliæ or Chryſalides of ſome Species of Beetle: 
And deſiring to get what farther Information I conld. 
concerning them, I wrote with that Intent to my 
ingenious Friend Mr. Arderon. at Norwich, E. R. S. 
n) 1 
ſhall 


whoſe Anſwer. (with ſome Additions of my ow 
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Alſo on our antient Monuments of Stone or Alabaſter cum- 
bent Statues have moſHy piked Shoes. But ſome of earlier Date 
than Ed. III. have broad turn- up Shoes at the Toes, of the ſame 
like Form and Make as this Womans. The Mens broad Toes, 

* and the Womens narrow. 
Therefore I conclude this very Sandal could not well be earlier 
* than Ed. I. or Hen. IH.; alſo, that the cutting the Form, and 
* ſowing to form the Heel cleverly, by a ſtitching behind the Heel 
with a ſmall Leather Thong, may have been in Uſe before that 
© of waxed Thread uſed. by Shoe-makers, formerly called Cord- 
« wainers.” DEER 
Fig. 1. ſhews the Shoe ſide-ways, laced, as when upon the Foot. 
Fig. 2. the ſame ſeen from above. 
Fig. 3. the ſame unlaced, and laid flat, to ſhew the manner of its 
being cut out of the raw Hide. © 


L 
ſhall beg Leave to lay before you, after firſt intreat- 
ing your Patience to read a Deſcription of theſe In- 
ſeas, publiſhed in the London Evening Poſt of 
October the 29th, as it is the ſame in Subſtance with 


the private Letters that put me on enquiring after 
them. 


Extract of a Letter from Norfolk, to a Friend in 
London. 


a 1 Forgot to tell you in my laſt of the Grubs that 

are in many Parts of our Country. They attack 
* the Corn Fields ſometimes, and ſpoil all the Crops, 
but haunt chieſly the richeſt Meadows, where they 
* work between the Turf and the Soil, eating the 
Roots of the Graſs to that degree, that the Turf 
* riſes and rolls up, with almoſt as much Eaſe as if 
it was cut with a Turfing-Spade; and underneath 
© the Soil is turn'd to a ſoft Mould, like a Bed in a 
© Garden, for about an Inch deep: in which lie the 
* Grubs, in a curved Poſture, upon their Backs, all 
and every one of them with only the Tips of their 
* two Ends in Sight, the reſt of their Bodies buried 
in the Mould. They are in general about an Inch 
© and an half long, and as big as the Stem of a To- 


bacco Pipe, near the Bowl; they have red Heads, 
white ſhining Bodies, a little hairy on the Back, 
and the Rump End is-ready to burſt with a dirty 
looking Stuff, eaſily ſeen through the tranſparent 
Skin; they have ſix hairy Legs, three on cach Side, 
all near the Head, two Forceps, or Jaws, like a 
Hornet, with which they cut aſunder the Roots 
of the Graſs, and deſtroy whole Meadows, with- 
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out any Remedy yet found out to deſtroy them; 
they have no Eyes, as can be ſeen. Whether they 
are in their ultimate State, or are to be Flies, I 
know not, for we could find no Aurelia. The 
firſt News we heard of them was about two Years 
ago, by a Gentleman who lives near Norwich, 
and then were fuppoſcd to be new Comers. This 
Summer they have been much in High Suffolk, 
to the Farmers and Graziers great Loſs; and we 
now hear they are likewiſe in ſome Part of Eſſex; 
they are often diſcover'd by Hogs, who, as I am 
inform'd, are greedy of them at firſt, but having 
once had their Bellies full, never care for them 
after. 5 


c 
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Of theſe Grubs Mr. Arderon gives the following 


| Information. — They are, ſays he, a Species of In- 


ſets but too common about Norwich, and, to my 
own Knowledge, have been more or leſs numerous in 
this County for theſe twenty Years paſt. They are 
the Erucæ of the Scarabæus arboreus vulgaris major 
of Mr. Ray, that is the Tree-Beetle, or blind Beetle, 
vulgarly in Norfolk called the Dor. 

In different Parts of England they are called the 
Brown Tree Beetle, the Blind Beetle, the Chafer, the 
Cock-Chafer, the "gy re the Jeffry-Cock, the 
May-Bug, and the Dor. By the Dutch they are named 
Baum- kacfer, Roub-kaefer, Koren Worm, or Corn- 
Worm, becauſe they deſtroy the Roots of Corn; and in 
Zealand, Molenaers or Millers, as Goedartins ſays, 
Chap. 78. becaule they bite the Leaves of ſeveral 
Sorts of Trees into Particles as ſmall as if they were 
ground. In England I have likewiſe heard * 
called 
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called- Millers; but ſuppoſed it to be from a white 
mealy Powder wherewith their Wings are covered. 
The French call them Hanetons. 

This Inſect has two Pair of Wings, one filmy, and 
the other ſcaly: The firſt Pair fold together under 
the latter, and remain quite hid, unleſs when ſpread 
out for Flight. The Elytra or caſe Wings are of 
a reddiſh light-brown — and ſeem Grinkled 
with a white Powder that may eaſily be wiped off; 
the Legs and pointed Tail are whitiſh; the reſt of the 
Body brown, except at each Joint on the Sides of 
the Belly, where there is an indented Line of white. 
The Circles round the Eyes are yellowiſh, and fo 
are the Antennæ, which are ſhort, and terminated 
by lamellated ſpreading Tan, capable of being 
ed more or leſs. 

= is probable the Females make Holes in the 
Ground with their ſharp Tails, and there depoſit their 

' Young : But whether at firſt they are ſmall Erucæ, 
or Eggs from whence ſuch Erucæ are hatched, I 

_ don't pretend to ſay: Tis certain however, that 
theſe Eruce are extremely miſchievous, by devour- b 
ing the Roots of almoſt every thing where they 
come, and in ſome Grounds they are to be found in | 
ſuch Numbers as is ſcarcely credible. 

I have ſeen, ſays Mr. Arderon, whole Cloſes of 
fine flouriſhing Graſs, in Summer-time, become wi- 
ther'd, dry, and as brittle as Hay in a few Weeks, 
by this Vermin's cating off the Roots; in doing 
which they are ſo dextrous, that many Yards of this 
wither'd Graſs might be rolled up in one Piece, all 


| the Fibres that faſten d it to the Gtound being gnaw'd 
away. 
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Cloſes of Turnips often undergo the ſame Fate 
from theſe devouring Inſects, which one would 
think deſigning to do as. much Miſchief as poſlible 
(could we ſuppoſe them capable of any Deſign) ; for 
when one of them fixes upon a Turnip, he eats 
only the middle ſmall Root, which ſoon cauſes it 
to. wither and die, and then moves on to the next. 
In like manner they deſtroy the Roots of Wheat, 
Rye, &c. and almoſt every other uſcful Vegetable that 
happens in their Way. And what makes this Peſt 
the more deplorable, is the long Time of their Con- 
tinuance in their Eruca, or moſt miſchievous State, 
which, according to Goedartius, is four Years at 
leaſt: But Mouffet writes, that in Normandy they 
are obſeryed to be moſt numerous every third Year, 
which is therefore called L' An des Hannetons. 
And it is not improbable, that in the open Fields 
where they are well fed, they may come to their 
perfect State a Year ſooner than thoſe did which 
Goedartius almoſt ſtarved in glaſs Jars. 

Mr. Arderon ſays, he has frequently been told by 
People of Credit and Obſervation, that neither the 
ſevereſt Froſts of our Climate, nor the being im- 
merged in Water, will deſtroy theſe Erucæ; ſome 
having been expoſed for many Days to the keeneſt 
Froſts, and others cover'd with Water for as long a 
Time, which notwithſtanding were found to revive, 
and become as vigorous as ever. 

Crows and Hogs devour theſe Erucæ gteedily; but 
thcir Numbers arc too great to be much diminiſhed 
thereby. The moſt effettuab Way, tho' very labo- 
rious, is to beat them off the Trees in the Day- 
time with long Poles, and then ſweep them toge- 

x ther 


| L 581 J . 
ther and burn them. On a Farm at Heathal, ncar 
5 Miles S. W. from Norwich, of 80 J. per Annum, 
belonging to St. Helens Hoſpital in this City, in 
the Occupation of Mr. James Ebdin, theſe Inſects 
were ſo numerous laſt Year, that the Farmer and his 
Servants affirmed they gather'd cighty Buſhels of them, 
the Erucæ of which had ſo ſpoiled the Produce of his 
Farm, that the Court of this City, in Compaſſion of 
the poor Man's Misfortune, allowed him 25 J. The 
Order for which I ſend you a Copy of, dated Dec. 5. 
1746. 5 

In the Day-time few of the Beetles fly about, but 
conceal themſelves under the Leaves of Oaks, Syca- 
mores, Limes, c. where they ſeem aſleep till near 
Sun- ſet, when they rake Wing and fly about the 
Hedges, as thick as Swarms of Bees; at which 
time they frequently daſh themſelves againſt People's 
Faces with great Violence, and by their ſo doing 
occaſioned the common Proverb, As blind as 4 
Beetle. | 

Mouffet tells us, it is recorded, that on the 24th 
of February, in the Year 1574. there fell ſuch a 
Multitude of theſe Inſects into the River Severn, 
that they ſtopp'd. and clogg'd the Wheels of the 
Water-Mills: As to which I muſt take notice, that 
their coming ſo early in the Year was no leſs extra- 
ordinary than their Multitudes ; for the larger Spe- 
cics ſeldom appear till the Month of May; and a 
ſmaller Sort, which come out in July and Anguſt, 
are ſeldom ſeen after the Evenings grow cold. 

We are told in the Tranſactions of the Dablin So- 
ciety, that the Country People in one Part of that 
Kingdom ſuffer'd fo greatly by the Devaſtation made 


by 
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by theſe Inſects, that they (et Fire to a Wood ſome 
Miles in Length, which N two adjacent Counties, 
to prevent their diſperſing themſelves any farther 
that Way. 

This, Sir, is all I ſhall trouble you with at preſent 
concerning the Grubs mentioned in the News- Paper, 
as well as in private Letters, without diſtinguiſhing 
of what Kind they are; and if this Information may 
prove acceptable, it will be a ſingular Pleaſure to 
him who begs the Honour to be eſteemed, 


Strand, Nov. 5. 3 
A Dur moſt obedient, 
and moſt humble Servant, 


4 


H. Baker. 


Mr. Tae, in a ſubſequent Letter to > Mr. Baker, writes, that Mr. 
Eödin ſolemnly declared, before the Committee of St. Helen's Hoſpital, 
that the Damage done to him that Year amounted to 100/7. and upwards. 
Three Gentlemen, appointed to inſpe& into the Truth of his Complaint, 
viſited the Farm in the Harveſt-Time, when, amongſt other things, they 
found thoſe Ears of Wheat, which had Part of their Roots eaten off, to 
look pale and wan, and when rubb'd, to afford nothing but ſmall wi- 
ther'd Corn, not fit for any Uſe, and the Straw came up. with the leaſt 
Touch; and that theſe Eruca's do moſt Damage where the Soil is richeſt. 

Tho' many burn theſe Flies, when they have beat them off the Trees, 
Mr. EBdin's Method was to ſpread Cloths under the Trees, where he 
ſaw them hanging thickeſt, and when beaten off, to wrap them up in the 
Cloths, and beat them to Pieces with wooden Beetles. 

Mr. Arderon ſays, he had the above Remarks from Mr. Richard E 
frey one of the Committee who inſpected the Farm; and he adds that 
ſome ingenious Perſons account for the large Increaſe of theſe Inſects from 
the Decreaſe of Rooks in this County, which they ſay greedily devour 
them in their Grub-State ; and the Decreaſe of Rooks is owing to moſt 
of the ancient Rookeries having been deſtroyed by the large Fall of Tim- 
ber-Trees made of late Years, which has obliged the Rooks to remove 
into other Parts of the Kingdom. 

Now. 21. Mr. Arderon dug up with his Cane two of theſe Eraca's 
within a Foot of one another in the Upper Cloſe, near the middle of the 
City of Norwich, ſurrounded with Houſes ; they were about half-grown, 
an Inch and half long, and two 'Tenths in Diameter, 

IV. 
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IV. 4 1 from J. Wall M. D. 70 „Edward 
Wilmot M. D. F. R. S. and Phyfcian ta 
[Hi Majeſty, concerning. the L Uſe of the Pe- . 

ruvian Want in the Small Pox, .- 


Read Nor 5. HERE. is not craps « any Diſcaſe 
747. more fatal than the Small- Pox, 
when attended with Hæmorrhages, purple Spots, 
and other terrible Symptoms. I think one 
might venture to affirm, that, in proportion to 
the Number of the Sick, fewer recover under 
theſe Circumſtances, when treated by the com- 
mon Methods, than do even from the Plague itſelf. 
A Remedy therefore in any Degree adequate to the 
Malignancy of the Diſeaſe, which could reſtore the 
broken Craſis of the Blood, and correct the putrid 
gangrenous Diſpoſition of the Juices, muſt be of 
infinite Service to Mankind; and ſuch a Remedy 
the Bark appcars to be. 
The firſt Author I meet with, who mentions the 
Uſe of the Bark in any Stage of the Small- Pox, is 
Dr. Morton; and he recommends it only in the 
(a) Decline of the Diſeaſe, when the ſecondary Fever 
18 


— — — 
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(a) Ubi viribus veneni, durante exanthematum eruptione, 
ptyaliſmo vel quovis alio modo ex parte fractis, licet non peni- 
tus deletis, atque inde uſque ad ſtadium declinationis intus 
cohibitis et revireſcentibus, febris recidiva indolem præbuerit 
benignam, periodicis exacerbationibus & remiſſionibus ſeſe alternatim 
excipientibus (quem typum in variolis mediis, prope ad malignas 
accedentibus, fere ſemper obſervare licet) curatio nulla methodo 
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is mild, and puts on the Type of an Intermittent. 


E. * Prime Vt are t 3 much loaded, 
ves in the mildeſt ae gs ras Aer ones Small- 
ox, this Remedy (if uf, only | in that Stage) docs 


not ſcem to promiſe mich; at lenaſt, not tin the 
Saburra in the et Pains de in ſome degree car- 
ried off. And accordingly, the learned and judi- 
cious (b) Dr. Freuis found that it -did not at all an- 
ſwer, even under wer Direcien, till the firſt | Paſſages 
had been empticd. 3s 0? 

Since that time, the:goodt Effects of the Bark in 
Mortifications and putrid Ulcers have been difcover'd; 
and Dr. Monro, reaſoning from thence, did ſome 
- time ago (c) recommend it in the- firſt Stages of the 
Small-Pox ; as promoting the Maturation, and pro- 
curing a mild well-condition'd Fus. On his Au- 
thority alone, had I no other Reaſons, I ſhould have 
been induced to try this Medicine in ſome bad kinds 
of that Diſtemper, where the 8 ation does not 
proceed well; but having alſo ſeen the Bark of 
great Service in other Diſeaſes, where the Texture 
of the Blood ſeemd much broken; and particularly 
in Petechial and Purple Fevers, attended with Hæmor- 


rhages, 


aut remedio , certius ac felicius abſolvitur, uam celebri antidoto, 

cortice ſc. Peruviane, qui reliquias veneni 1 ut in cæteris 

quibulcungue urs xi certandi anſam tollit, atque inde luctam 
ebrilem der te componit; unde ægrotans biduum vel tri- 

duum aug © factus, illico fine quovis ærumnoſo ſymptomate 

8 reconvaleſcit, Fc. Sc. Aortan Pyretalag. De arialis, 
ap. 10. 


(4) In his Letter to che late learned Dr. Friend. ene. de 


Febribus, 5e. 
(c) Med. Elays, Edinburgh, Vol. 10. Art, 10, 


[ 58s ] 
clages, and other terrible Symptoms; I was the 
more ready to conclude that it might be of great Uſe 
in the Small-Pox under the like Cireumſtances; mote 
eſpecially, as Dr. Monro, in the Paper aboye-nien- 
rion'd, aſſures us that, by its Uſe, ©. Peterbiæ, in 
© ſeveral variolous Patients, became gradually more 
pale colour'd; and at laſt diſappeat d. I was the 
leſs fearful of making in Experiment which was 
new. (at leaſt in theſe Parts) in a Diſtemper at- 
tended. with ſuch fatal Symptoms, becauſe ſcarce any 


to uſe the late celebrated Dr. Freinds Words [ Epiſt. 
de Purgant.), Ad has anguſtias cum ventum fit, 


* nequaquam oportet dubitare, an anceps præſtet dare 


© remedinm, an nullum: quod, utcinque anceps, po 
© teſs fortaſſe vitam ſervare, poteſt ſaltem ad dies 
aliquot protrahere. Sed quid fi non furceſſerit ? 
ſatis eff, ut quis hoe Medirinæ genus fure expe- 
© riri puretur, ſi id vel in milleſimo corpore profe- 
ciſſe conqpererit. . 


The firſt Perſon to whom J gave the Bark in the 


Small-Pox; was one Mr: Hall, a young Gentleman 


of about 24 Vears of Age, who lived within two 
Miles of this Town. After heating himſelf violently 
at a Ball, he was ſeiz d with the previous Symptoms 
of the Small- Por. The third Day 
ſent for me; and before that time he had been 
blooded; had taken a' few Salts and Manina, which 
had given him 2 or 3 Stools, and afterwards uſed 
the Decoct. Nitroſ: The Blood, which had been 


taken away, appear'd highly inflamed. When I'faw 
him, I found the Puſtutes extremely numerous un- 
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recover under them by the common Mettiods:- For, 
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der the Skin, and his Body cover'd with purple 
Spots: Beſide this, his Noſe had bled profuſely, and 
he had had ſeveral bloody Stools; or, to ſpeak more 
properly, he had voided large Quantities of Blood 
from the Anus; for it was metely Blood without 
Excrement. His Pulſe was extremely quick, but 
rather weak, and the Pain in his Loins violent. 
The Cale appearing ſo deſperate, I determined to 
give him the Bark; a 5 — le of which he took 
every two or three Hours, * the Tint. Roſar. 
acidulat. for common Drink. Within 48 Hours. 
the purple Spots diſappear'd, and the Hzmorrhages 
ſtopt intirely, his Pulſe grew fuller and flower, and. 
the Puſtules came on well. 

From this Time to the gth Day after the Eruption, 
the Appearance of the Diſeaſe continued well in 
every Particular; and that whole Time he perſe- 
verd in the Uſe of the Bark, &c. and for two or 
three Nights had taken a little Syr. e Mecon. On 
the 9th Day in the Morning I faw him well, con- 
ſidering the Diſeaſe : His Spirits were good, and he 
ſpit well, but very largely. About the middle of 
the Day he dropt aſlcep, when his Nurſe left the 
Room, * careleſly ſtay d away a conſiderable Time 
(as I remember, whilſt ſhe eat her own Dinner). At 
her Return, he was found with his Head dropt from 
off the Pillow, and dead, ſuffocated, probably, by 
the Quantity of Phlegm, which, his Head lying ac- 
cidentally low, he could not 2 without Aſ- 
ſiſtance. 

Though in this firſt Inſtance my patient unhappily 
miſcatried, I thought I had ſufficient Reaſon to be 
pleaſed with the Effects of this Medicine. 


5 | Soon 
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Soon after this I was called to a Son of Mr. Zates, 
a. noted Farmer at Hampron-Lovat in this County, 
He was about twelve Years of Age, and this was the ſixth. 
Day from the firſt Seizure. The Puſtules were con- 
fluent, and appear d like bloody Pimples: His Breaft 
was cover'd with Petechiæ and purple Spots: He 
had a great Itching of the Noſe, ſo that an Hzmor- 
rhage from thence was to be fear'd. He had been 
delirious for two or three Days paſt, and his Pulſe 
was very weak, quick, and trembling. I order'd 
him Extr. Cort. Peruv. 1 Scruple every third Hour, 
and acidulated all his Liquors with Ol. Vitriol. well 
cover'd with SJyr. Sambuc. 

The purple Spots diſappear'd, after he had taken 
two Drachms of the Extract (which nevertheleſs 
was continued on thro' the whole Diſcaſe). The. 
Puſtules came on very favourably, and the Diſtem - 
per afterwards, in its ſeveral Stages, more reſembled: 
the diſtin Small-Pox than the confluent : : Vet I never 
ſaw one where the Puſtules were more numerous, and 
more truly confluent, not on the Face only, but the 
Arms and the whole Body : For, in many Parts, the. 
Skin was raiſed fora conſiderable Extent by the included 
Pas, as if it had been done by a bliſtering Plaiſter; par- 
ticularly. the Arms from the Elbows to the Wriſts 
were intirely raw; the Skin, upon letting out the 
Matter, coming off like a Glove in one intire Piece. 

About the lame time I was call'd to a young 
Man of 21. Years of Age in the Pariſh of E!/mley- 
Lovat in this County, who, during the Eruption, of 
the Small-Pox (which appeared on the ſecond Day 
of his Illneſs), had a violent Hzmorrhage from the 


Noſe, Purples very numerous, and exceſſive Pain im 
the 


1 FT 
the Loins. He went well through the Diſeaſe by 
the ſame Method. Neither of theſe two had any 
condary Fever. 5 MY 

In the Caſes above-recited I truſted- to the Bark 
alone ; excepting only that I acidulated the Liquors 
with the vitriolic Acid; but lately I have joined Alam 
with it, and 1 think to Advantage: For, as the chief 
Efficacy of the Cort. Peruv. ſeem d to me to ariſe 
from its ſtyptic and antifeptic Qualities, whereby it 
not only ſtrengthens the Solids; but gives a Firmneſs 
alſo to the. Blood and Juices, and thereby prevents 
their degenerating into a putrid Sanzes, I thought it 
might not unuſefully be joined with Alum, a Salt 
of ſingular Virtue in the ſame Intentions, and which 
is well known to aſſiſt the Bark in other Caſes, 
where it is order'd as a Styptic. a 


Mr. Higgins, of Tedney in Herefordftire, a young 
Man of about 24 Years of Age, after very violent 
Exerciſe in hot Weather, was ſeized with the pre- 
vious Symptoms of the Small-Pox. The Pain in 
his Back particularly was very violent, and his 
Anxiety intolerable. On the third Day of his Itlnefs, 
when J firſt ſaw him, his Skin was cover'd with pur- 
ple Spots, many of them as large? as a ſilver Peny ; 
and his Pulſe was ſmall, and vety quick. Notwith- 
ſtanding this, as he was a ſanguine young Man, the 
Weather hot, and the Sickneſs came aſter violent 
Exerciſe, I ventur d to order a ſmall Quantity of Blood 
to be taken from his Arm, which 1 found very ten- 
der and florid; and at the fame time I directed for 
him as follows: 


_ 
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* Extr. Cort. Peruv. $f. Alam. crud; Jil. Ag. 


Cinnam. ten. F vii. Syr. Cydon. J i. M. . 
coch. ii. larga alternis horis. 


He had emptied this Bottle the nent Day at Nona; 
has I viſited him again, and found him much 
better; his Pulſe being full and regular, and the 
Anxiety and Pain in his Back nearly gone. 

The Small-Pox now began to how itfelf, and the 
Purples declined apace. The Urine which he had 
made the Day before they had imprudently thrown 
away before I came; but they informed me that it 
was extremely red, as if 4 with Blood ; fome- 
what ——__ as they ſaid, the Water in which 
freſh Meat had "been waſhed. He had had ſeveral 
Stoals ; ſo that, fearing leſt that Diſcharge might be 
too violent, in the next Preſcription. I omitted the 
Alum, and ſubſtituted the Terra Japauicu in its ſtead. 
This Mixture he continued through the whole Courſe 
of the Diſeaſe, and uſed no other Medicine; except- 
ing only that 1 found ir neceflary to give him a 
quieting Draught in the Evenings, containing a lit- 
tle Syr. e Mecon. a few Grains of Alum, and a Scru- 
ple of the Extr. Cort. Peruv. 

All the bad Symptoms ſoon diſappear d intirely : 


He had: no ſecond . but got thro the Diſcaſe 
very calily. 


Mr. Bradford, a Farmer at Claines, near this 
Town, about 21 Vears of Age, was ſeized after the 
ſame manner, and got very well thro' the Diſeaſe, 
tho' it was confluent, by the fame Method. I did 
not ſee him till the ſixth Day of his Illneſs, and 


then 
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then his Juices were in ſo bad a state, that, beſides 
the Petechiæ, which were very numerous, a Place 
on his Shin-Bone, about the Size of a Crown- Piece, 
which had been bruiſed a Day or two before his firſt 
Seizure, was now gangren'd ; and the Edges lock d 
of a very deep Red, as if the Corruption was ſpread- 
ing further ; his Throat likewiſe was ſo ſore that he 
could ſcarce ſwallow at all. 

I ͤorder'd him the ſame Mixture as above, viz. 
Extr. Cort. Peruv. 31. Alum. crud. EL li. in about 
half a Pint of Liquid. 

He took of this two large Spoonfuls every other 
Hour. It was not without great Difficulty that he 
got down the firſt two or three Doſes; but he had 
Reſolution, and perſiſted ; and before he had finiſhed 
the Bottle his Throat grew better, and he ſwallowed 
tolcrably well. The next Day the Petechiæ began 
to fade away, and ſoon after diſappear'd intirely ; the 
Gangrene alſo ſtopt, and in a few Days ſeparated. 
He continued this Medicine thro” the whole Diſeaſe, 


and needed no other. 


Soon after Mr. Bradford's Recovery, his Siſtet 
(about 19 Years of Age) who livd with him, was 
ſeized with the confluent Small-Pox, attcaded with 
innumerable Petechiæ and purple Spots, together 
with a prodigious Hzmorrhage ab Utere, violent 
Pain in the Loins, a great Looſeneſs, and Dejection 
of Spirits. She took the Bark with Alum in the 
ſame Mcthod, through the whole Courſe of the 
Diſeaſe, and recover d. 

The Diarrhea here appear'd to me to proceed 
from the putrid State of her Juices; and therefore, 
| notwithſtanding 


— 
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Mixture, and this with good Succeſs; for by it all 
the bad Symptoms were gradually mitigated, and, in 
a few Days, intirely carried off. 

But one of the moſt remarkable Inſlances that has 
has come to my Knowledge, both of the Efficacy of 
the Bark in this terrible Diſtemper, and the whole 
Courſe of the Diſeaſe is the following. 


A Servant Maid, belonging to one Mr, Buttor, 
of this Town, was ſeized with the previous Sy mp- 
toms of the Small-Pox ; but as the Pain in the Loins 
was exceſſi ve, the Diſcaſe was unhappily miſtaken 
for a Fit of the Gravel; and accordingly ſhe had been 
blooded plentifully, and taken Opiates and ſapona- 
ceous Medicines. It was the ſecond Day of the 
Eruption when I was firſt call'd to her. The Puſtules 
were then extremely numerous, ſmall, and in Ap- 
pearance like a violent Itch: Her whole Body, Arms, 
and Legs, were cover'd with broad Spots of a deep 
purple Colour, many of them as large as a Sixpenny- 
Piece; her Eyes were red, and full 'of Tears, and her 
Countenance expreſs'd a great Anxiety (a Symptom 
not caly to be deſcribed, but a terrible Prognoſtic 
in all acute Diſeaſes); her Throat was ſo fore, that 
ſhe ſwallowed with the utmoſt Difficulty; by Fits 
ſhe was delirious, and vaſtly reſtleſs : She had a vio- 
lent Diarrhœa, a prodigious uterine Hzmorrhage ; 
and a very quick fmall Pulſe; in ſhort, ſhe ſeem'd 
juſt on the Brink of the Grave. 

I gave her the Bark with Alum, in as large a 
Quantity as ſhe could get down. In about 12 
Hours her Throat grew better, and ſhe (wallowed 

Hhhh tolerably 


ndtwithſtanding that, I continued the Uſe of the 
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tolerably well; after which ſhe took half an Ounce 
of the Extract of the Bark, and two Scruples of 
Alum in 24 Hours. This Medicine I continued, 
without Variation, for three or four Days, when 
the Alum made her ſo ſick, that I was obliged to 
lefſen its Quantity, continuing ſtill to give her the 
Extract as before. 

Within this time the Purples had all diſappear'd ; 
the Hzmorrhage was ſtopped, and the Looſeneſs con- 
fiderably abated; the Puſtules came on well, and ſhe 
ſpit plentifully. 
The Diſeaſe continued to proceed very well, till 
the ſixteenth Day after the Eruption; but then, 
growing tir'd of her Medicine, ſhe perſuaded her 
Nurſe to omit it ; which ſhe did for about 24 Hours. 
During this time ſhe took but a very ſmall Quantity 
of Liquids; for, as ſhe ſeem'd to lie eaſy, and in a 
kind of dozing S umber, her Nurſe thought fhe 
ought not to diſturb her. It was prodigious to obſerve 
the Alteration occaſion'd by this Omiſhon and Ne- 
glet: Her Pulſe grew quick and weak, and the Hu- 
mours acquired the higheſt Degree of Putrefaction; 


ſo that ſhe died, perfectly gangrenous, on the 2oth 
Day. 


Theſe are a few Inſtances, out of many others 
which I could produce, of the ſurpriſing Effects of 
this Antidote. Indeed I have given it to very many 
Perſons in the firſt Stages of the Diſtemper, where 
the Petechiæ have appear'd before, or as ſoon as 
the Puſtules of the Small-Pox; and to others in the 
Time of Maturation, where the Matter has been 
crude and watry; and, I can ſafely ſay, almoſt always 

with 
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with Succeſs. I now uſually continue it thro' the 
whole Courſe of the Diſeaſe, till, the Scabbing be- 
ing perfected, I find it Time to cleanſe the firſt 
Paſſages; and ſometimes I order it in the Intervals 
betwixt Purging for ſome time longer, where l find 
the Solids weak, or the Humours thin and actimo- 
nious. | 

When I am called to a Petſon, and, from the 
Appearance of Petechiæ, purple Spots, Hæmorrhages, 
miliary Eruptions, or the like, find that the Texture 
of the Blood is broke, or in Danger, I immediately 
order the Bark. Nor docs the Quicknels of the 
Pulſe deter me from its Uſe; on the contrary, I 
think it abſolutely neceflary to give it, where the 
Pulſe is quick, if at the ſame time it be weak. 
Becauſe, for very obvious Reaſons, I judge that, in 
this Caſe, the Solids are weak, and the Fluids diſ- 
poſed to a putrid Acrimony. 

From the Caſes here recited, as well as from many 
others which I have met with, I think nothing more 
effectually or ſpeedily cures a fore Throat in the 

Small- Pox than the Bark; nor did I ever find it at 
all check the Spitting in thoſe Sorts of Small-Pox 
where that Evacuation is neceſſary. . 

If, in the firſt Stages of the Diſeaſe, the Bark 
ſeems to run off by Stool, fo far from being preju- 
dicial, I have commonly found it of Service. For, 
as + 2 well obſerves, that a natural Looſeneſs 


often 


+ -Alvi fluxus licet copioſus non adeo pertimeſcendus eſt o ſc. ſicuti in 
febribus malignis petechialibus, alvi profluvium morbi facit ſolutionem 3; 
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often carries off the Petechiæ, ſo that produced by 
the Cortex herein imitates the kindly Efforts of Na- 
ture; in that reſpect aſſiſting the Phyſician in his 
principal Office, which is to be Nature Miniſter. 

In moſt of thoſe, to whom I have given the Bark, 
I have found the Maturation of the Puſtules for- 
warded by it, and the Diſeaſe ſhortened in its Dura- 
tion; an Article ſurely of no mean Confideration, 
I commonly uſe the Extract (made by boiling down 
a Decoction of the Bark, without the Addition of 
any alcaline Salt) preterably to the groſs Subſtance ; 
as being, I think, of equal Efficacy, and leſs apt to 
load the Patient's Stomach. In Children and deli- 
cate Perſons, who are apt to nauſeate this Remedy, 
J have with Succeſs given it mix'd up with thin 
Chocolate; which, if ſufficiently ſweetened, diſguiſes 
it better than any thing | know of. 

What the Bark might do, as preventive, or pre- 
parative for this Diſeaſe I know not; but in the 
latter Intention I ſhould think it would prove of 
Uſe. 

I ſuppoſe I need not take notice, that when I re- 
commend the Bark, I would not be thought to de- 
cry or diſcountenance the Methods or Medicines 
ulually order'd in this Diſtemper; on the contrary, I 
think, in ſo terrible a Situation, nothing ought to 
be 
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fic etiam in mali genii variolis idem evenire experientia docet. Hoffm. de 
feb. warioloſ. Theſ. pat bolog F 12. | 
Alvi profluvium non nocet, quando petechiz pariter ob valde irregu- 
larem anni conſtitutionem complicantur, ut potius remedio fit, et ma- 
lignos humores optime expurget. 44. ibid. Cautel. 5 16. 
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be omitted which can any way alleviate or aſſiſt the 
Patient. Dr. Monro has already made proper Re- 
marks on this Head, and to his Words | refer the 
Reader. 

I would not obtrude the foregoing Paper on the 
World, as containing any new Diſcovery ; but as 
I think the Efficacy of all Medicines is beſt to be 
known from repeated Trials, and communicated by 
accurate and authentic Hiſtories of their Succeſs, on 
theſe Accounts, I thought proper to offer theſe Ob- 
ſervations to the Public, hoping that they may at 
leaſt ſerye as a Commentary to the Papers already 


_ on the Virtues of this juſtly celebrated 
rug. 


Worceſter, March 10. 
17467. 


J. Wall. 
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V.  Poſteri pt of a Letter row the Rev. Dr. 
Doddridge ar Northampton, 20 Mr. _— 


Baker F. R. S. of one, who had no Ear 
zo Muſic naturally, finging ſeveral Tim unes 


5 ; when 5 in a Delirium. 


Read Nov. 12, FHARDLY know whether it be worth 

775 while to mention a little Event that 

happened in our Neighbourhood ſome time ago, 

= yet appear d to me ſomething ſingular in its 
ind. 

A Clergyman's Lady, whoſe Husband is of ſome 
Eminence in the learned World, in a Frenzy after a 
Luying- in, which was quickly removed, found, during 
the Time of it, ſuch an Alteration in the State and 
Tone of her Nerves, that, whereas ſhe never had 
before or ſince any Ear for Muſic, nor any Voice, 
ſhe was then capable of ſinging, to the Admiration 
of all about her, ſeveral fine Tunes, which her 
Siſter had learned in her Preſence ſome time before; 
but of which ſhe had not then ſeemed to take any 
particular Notice. | 


Northampton, Nov. 3. 
1747» 


VI. 
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VI. A Catalogue of the Firry Praxrs from 


Chelſea-Garden, preſented to the Royal 
Society by the Gompany of Apothecaries for 
the Year 1745. purſuant to the Direction 
of Sir Hans Sloane Bart. Med. Reg. et Soc. 
Reg. nuper Pre/. by Joſeph Miller Apotbe- 
cary. Hort. Chelſ. Pref. et Prelef. Bot. 


Read Nov. 12. 1151. K Corus verus, ſive Calamus 

1717. aromaticus. OV. et C. B. 

1152. Aconitum Lycoctonum ccœetuleum calcari ob- 

longo. F. B. 

1153. Adonis alias Eranthemum. ibid. 

1154. Agrimonia Orientalis, ſpica brevi craſſa c. 
TDourn. 

1155. Amaranthus Siculus ſpicatus. Boccone. 

1156. Ariſtolochia, Clematitis recta. Off. et C. B. 

1157. Aſter Atticus cœruleus vulgaris. ibid. 

1158. Balſamina fœmina. C. B. 


115 9. Bellis radice repente, latioribus ſerratis foliis. 


Mori ſon. 
1160. Bidens foliis non diſſectis. Tourn. 
1161. Carthamus. OF. flore croceo. ibid. 
1162. Catanance flore luteo latifolia. ibid. ws 
1163. Caryophyllus Sinenſis flore vario. Rand. Hort. 
Chelſ. 
1164. Chamæceraſus Alpina fructu gemino rubro. 
= Is 
116$/ Chryſanthemum Bermudenſe, Leucoii folio 
craſſo. Pluk, 


1166. Cir- 
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1166. Cirſium Anglicum. Ger. 

1167. Ciſtus foemina Salviz folio. C. B. 

1168. oy mas Lyſitanicus folio ampliſſimo incano; 

ourn. | | | 3 

1169. Ciſtus Ladanifera Hiſpawica Salicis folio. C. B. 

1170. Cotyledon Africuna fruteſcens flore coccineo 
umbellato. Camels. 8 

1171. Cytiſus — flore luteo racemoſo pendulo. 

1172. Emerus, Toxrn. Colutea ſcorpioides. Park. 

1173. Ephedra major maritima. Tourn. 

1174 Elichryſum ſpicatum. ibid. 

1175. Fritillaria przcox purpurea variegata. C. B. 

11 76 Fritillaria alba x. ibid. 

1177. Galega vulgaris floribus cœruleis. ibid. 

1178. Gentiana. Offic. major lutea. C. B. 

1179. Glycyrrhiza tylveſtris flore luteo pallido. ibid. 

1180. Helleborus niger, folio Ranunculi flore glo- 


boſo. Tourn. EE, 
118 1. Jaſminum five Sumbach Arabum. Alpini. 


ubrum minus foliis profunde ineiſis. 
Raii yu. 
1183, Lepidium latifolium. OF. et C. B. 
1184. Lotus rubra ſiliqua anguloſa. C. B. 
1185. Lyſimachia lutea major quæ Diaſcoridis, Off. 
et C. B. 
7. B. 


1186, Medica orbiculata. - 

1187. Mclilotus Offic. et C. B. ot, 

1188. Mirabilis Peruana flore variegato. Park. 
Parad. | 


1189. Ocnanthe Staphilini folio aliquatenus acce- 
dens. J. B. 


1190. 
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1190. Ocnanthe Apii folio. C. B. f | 
1198, Papaver hortenſis ſemine nigro ſylveſt. Dio- 
ſcorid. ibid. 1 
1992. Rawolfia tetraphylla latifolia. Plumier. 
1193. Reſeda calcitrapæ folio. Moriſon. 
1194. Roſa ſylveſtris pomifera noſtras. Naii Syn. 
1195. Salvia major; an Sphacelus Dioſrorid? C. B. 
1196. Salvia minor aurita et non aurita. ibid. | 
1197. Scabioſa arborea Cretica. Ponæ. | 
1198. Statice foliis anguſtioribus flore rubro. Tours: 
1199. Stœchas purpurea. Off. et C. B. 
1200. Thlaſpi amarum arvenſe umbellatum. F. B. 


— — — — — 


VIII. A Continuation of an Account of an 
Eſſay towards a Natural Hiſtory of Caro- 
lina and the Bahama Iſlands; by Mark 
Catesby F. R. S. with ſome Extras out 


of the tenth Set, by Cromwell Mortimer 
Secr. R. . 


Read Nov. 19. HE Abſtract of the preceding Set, 
1747. which I laid before this Society 
in the Year 1738. is printed in the Philoſophical 
Tranſattions N*. 449. This tenth Set begins with 
Plate 100, of:the ſecond Volume. In this Part of 
the Work, the Author, beſides Plants, has given us 
ſeveral Inſects, particularly ſome remarkable Butter- 
flies. He begins this Ser with the Mahogony-Tree, 
whoſe Wood is of late Years become ſo well known 
here in England, for all forts of Joyner's Work, 

Till {ur- 


[ 600 | 
ſurpaſſing the red Cedar in Beauty, without having 
the diſagreeable Scent of that Wood. 
$1. Arbor foliis pinnatis, nullo impari alam 
claudente, neruo ad latus unum excurrente, fructu 
anguloſo magno, ſemine alato inſtar Pinus. The 
Mahogony-T ree. - 

Theſe Trees grow to a great Height, and are 
uſually four Foot Diameter; the Seed - veſſels are of 
a curious Form, conſiſting of a large Cone ſplitting 
into five Parts, and diſcloſing its winged Seeds, diſ- 

poſed in the regular manner of thoſe of an 2. 

num: And at the Bahama Iſlands, and other Coun- 
tries where it grows naturally, it is in no leſs Eſteem 
for Ship-Building, having Properties for that Uſe 
excelling Oak, and all other Wood; uig. Durable- 
neſs, reſiſting Gun-ſhots, and burying the Shot with- 
out ſplintering.. No one would imagine that Trees 
of this Magnitude ſhould grow on ſolid Rocks, and 
that thoſe Rocks ſhould afford ſufficient Nutriment 
to raiſe and increaſe the Trunks of them to the 
Thickneſs of four Feet or more in Diameter; but ſo 
It is; and the Manner of their Riſe and Progreſs 

the Author hath obſerved as follows: The Seeds being 
winged are diſperſed on the Surface of the Ground, 
where ſome falling into the Chinks of the Rocks, 
ſtrike Root; then creep out on the Surface of it, 
and ſeek another Chink, into which they creep and 
ſwell to ſuch a Size and Strength, that at length the 
Rock ſplits, and is forced to admit of the Root's 
deeper Penetration; and with this little Nutriment 
the Tree increaſes to a ſtupendious Size in a few 
Years, it being a quick Grower. 


VPiſcum 
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Viſtum foliis longioribus, baccis rubris. 

This red-berried Miſſeto grows on the Bark of the 
Mahogony and ſome other Trees, as our Miſleto 
does on Apple-T recs. 

82. Bignonia Americana, capreolis donata ; fi 
qua breviore. Tourne fort. Inſt. This elegant Fane 
endures our Climate. 

[In the following PLArzs the Author has inter- 
ſperſed ſeveral "remarkable Butterflies, and other 
Inſects. 

83. Frutex Virginianus trifolius, Ulmi ſamaris, 
Baniſteri. Pluk. Alma. 1 59. This agrees with our 
Climate. 

Papilio caudatus maximus, C. arolinianus, umbris 
frriiſque nigris. Pet. Muſ. Ne. 30. 

84. Philadelphus flore allo majore inodoro. This 
agrees with the Climate of England. 

_ Omlax non 2 ſa baccis rubris. 


oculata. Pet. Muſ. p. 69. Ne. jk 3. 

85. Anona fruttu lute ſcente, levi 
referente. 

There are many Species of this Genus growing 
between the Tropics; but this only is to be n 
on the Northern Continent of America. 

86. Anona maxima, foliis oblongis anguftis ; 
Fruttu maximo luteo conoide; cortice "4 in areo- 
las angulares diſtincto. 

Phalæna magna, ex rufo et albo varia Ameri- 
Cans. 

87. Anona foliis Laurinis, in ſummitate jncifis ; 
fruttu compreſſo ſcabro fuſco, in medio acumine longo. 


The Sappadillo Free. 
Convolvulus 


i, ſcrotum Arietis 


2333-3 


Phalæna plumata caudata, Caroliniana vireſcens | 
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Convolvulus foliis variis interioribus trifariam, 
diuiſis, ſuperioribus ſagittatis; floribus ex rubro pur. 


pureis. 
88. Viſcum radice bulboſa; floris labello carnes, 


ceteris petalis ſordidè luteis. | 
This. bulboſe-rooted Plant grows only to the 
Trunks, and on the Limbs of Trees. Its Fibres in- 
ſinuating into the Crevices of the Bark where they 
- take ſuch firm Rooting that great Strength is re- 
quired to tear them from the Trees. They grow in 
the Bahama Iſlands. 
Viſcum Cariophylloides, Lilii albi foliis; floris 
labello brevi purpureo, ceteris petalis ex lutes vi- 
reſcentibus. | 
Theſe Plants, after the manner of the. precedent, 
grow upon Trees on bulboſe Roots, in the Bahama 
Iflands. 
Papillio rufa marginibus nigris punctis albis 
notatis. 
89. Viſcum Cariophylloides anguſtifolium; floribus 
longis tubuloſis cerulets, ex ſpicis ſquamoſes cœruleis 
erumpentilus. | | 
This Plant, tho' bulboſe-rooted, grows to the 
Limbs and Branches of Trees. The Leaves are con- 
cave; the whole Plant reſembling ſomewhat the 
Ananas : What recommends this uſeful and very 


ſingular Plant is, that its hollow Leaves, lapping over 
one another, are ſo cloſely placed, that one Plant 
will contain two Quarts of clear Water. In many 
Countries between the Tropics, that are deſtitute of 
Water, having neither Springs nor Rivers, theſe 


Plants abound, and are of great Benefit in relieving 
the 
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the thirſty Traveller, as (ſays our Author) I have 
often experienced in Draughts of this refreſhing Wa- 
ter; which, tho” receiving the Heat of the Sun's per- 0 
pendicular Rays, was always as cool as from a Spring. | js 
Theſe Plants are common on many of the Bahama 
Iſlands, and uſually grow on large Trees; particu- 
larly Mahogony, Sappadillo, Manganilla, &c. which 
are ſometimes ſo cover'd with them, that they ſeem 
to be the Leaves and Bloſſoms of the Trees on 
which they grow, and make a very elegant Appear- 
ance. 

Locuſta Caroliniana, elytris fuſtis ; alis interiori- 
bus nigris ad extremitates luteis. 
90. Ketmia, ampliſſimo Tiliæ folio ſubtus argen- 
teo, flore magno luteo. The Maho Tree. Of the 
inner Bark of this Tree the Myusketo Indians make 
their Lines both for Fiſhing and Striking, it being 
very tough and durable: It is alſo of great Ser- 
vice to the American Privatcers, who make their lis 
Cordage and Rigging of it. (See more in Sir Hans 1 
Sloane's Hiſt. Fam. Vol. I. p. 215.) 1 

Phalæna fuſca, alis ſuperioribus Lunulis nigris 15 
notat is, inferioribus lunatis et oculatis iridibus ſul - Ii! 
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phureis. 
9 1. Caryophyllus ſpurius inodorus, folio ſubro- Fi 
tundo ſcabro, flore racemoſo hexapetaloide coccineo * 
ſpecioſiſſimo. Hiſt. Jam. Vol. II. p. 20. T. 164. 1 
Convoluulus minor pentaphyllos, flore purpureo 
mimnore. 
Phalæna ingens Caroliniana oculata e luteo fuſta, 
lineis dilute purpureis inſgnita. The Great Moth. 
92. Plumeria flore raſeo odoratiſſimo. Tourn. 
Inſt. This is a moſt elegant Plant of the wr 
ind, 


- 9 
= —ü— — zr — — -_ 
- — - PR — 2 2 — 


\ — 
— — .r 
» — 
—— , = = - —_ 4 2 2 — 
— — — r a 
— ” - "IO — — — _ -. - 


S - — 
— — — 
—— 


[ 604 J 


Kind, in great Eſteem in Gardens for its Smelt and 


Beauty. | 

92. Plumeria flore niveo, foliis brevioribus ob. 
tuſis. Plum. Cat. 

Granadilla, foliis Sarſaparille trinerviis ; flore 
purpureo: fructu Oliveformi cæruleo. The Purple 
Paſſion- flower. 

94. Ceraſus latiore folio; fructu racemoſo pur pu- 
reo majore. The Pidgeon-Plum. The Fruit is ripe 
in December, is pleaſant- taſted, and is the Food of 
Pidgeons, and many wild Animals. 

Eruca maxima cornuta. Hiſt. Jam. Vol. II. 
p. 220. The great horned Caterpillar. 

95. Mancanilla Pyri facie. Plumier. Plant. Ame- 
ric. Juglandi affinis arbor Julifera, &c. Hiſt. 
Jam. Hol. II. p. 3. The Manchaneel Tree. This 
Wood is much eſteem'd for Tables, Cabinets, and 
other curious Works in Joinery ; but the virulent 
and dangerous Properties of the Sap cauſe a gene- 
ral Fear, or at leaſt Caution, in felling them. This, 
ſays the Author, 1 was not ſufficiently fatisfy'd of, 

till aſſiſting in the cutting down a Tree of this 
kind on Andros Ifland, I paid for my Incredulity : 
Some of the milky poiſonous * ſpirting in my 
Eyes, I was two Days totally deprived of Sight, and 
my Eyes and Face much ſwell'd, and felt a violent 
pricking Pain the firſt twenty- four Hours; which 
from that Time abated gradually with the Swelling, 
and went off without any Application, or Remedy, 
none in that uninhabited Iſland being to be had. It 
is no Wonder that the Sap of this Tree ſhould be 
ſo virulent, when Rain or Dew falling from its 

Leaves on the naked Fleſh cauſes Bliſters on the 
Skin, 
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Skin, and even the Ef/uvia of it are ſo noxious as 
to affect the Senſes of thoſe which ſtand any time 
under its Shade. Other malignant Effects are com- 
monly attributed to it, but I think with little Pro- 
bability. One Charge of its pernicious Quality 
is, that Animals, which feed on the Fruit, are ſo 
infected by it, that Death is often the Fate of thoſe 
that feed on ſuch Animals. This is refuted in the 
Inſtance of Guand's, p. 64. Vol. Il. The Report alſo 
of the Baracauda's, and other Fiſh, receiving their 
poifonous Quality by feeding on Manganeel Apples, 
is likewiſe erroneous. , 

Viſcum foliis latioribus, baccis purpureis pedicu- 
lis inſidentibus. 
Papilio medius Gadetanus, ex nigro et ſulphureo 
UVarius, maculis coccineis notatus. | 
96. Prunus maritima racemoſa, folio rotundo 
glabro ; fruttu minore purpureo. Hiſt. Jam. Vol. II. 
p. 129. The Mangrove Grape Tree. This is a very 
ſpecious Tree, producing ample ſtiff Leaves, on both 
Sides of which the Spaniards uſed to write with 
a Bodkin, when they were in want of Pen, Ink, 
and Paper. It produces a purple-colourd pleaſant 
Fruit reſembling a Plum, the Stone of which is very 
altringent, and is uſed in Fluxes, with great Succeſs. 
The Wood of this Tree makes a ſtrong Fire, there- 
fore uſed by the Privateers of America to harden. 
the Steels of their Guns when faulty. 


Phalæna Caroliniana minor, fulua; maculis nigris 
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alba linea, pulchre aſper ſis. Pet. Gaz. Nat. T as. III. 
Fig. 2. 

97. Acacia foliis a 
tis. Plum. Cat. 


©, 


mplioribus; ſiliquis cincinna- 
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Papilio diurna prima, omnium maxima. Mouffet 
p. 98. Raii Hiſt. Inſect. p. 111. Mamankanois in 
MS. Dri, Gualteri Raleigh penes D. Hans Sloane. 
98. Chamædaphna foliis Tini, floribus bullatis 
umbellat is. | 
As all Plants have their peculiar Beauties, it is 
difficult to aſſign to any one an Elegance excelling 
all others; yet, conſidering the curious Structure of 
the Flower, and beautiful Appearance of this whole 
Plant, I know of no Shrub (ſays our 'Author) that 
has a better Claim to it; but the noxious Qualities 
of it leſſen that Eſteem which its Beauty claims: 
For, - tho' the Deer feed on its green Leaves with 
Impunity, yet when Cattle and Sheep, by ſevere 
'Winters deprived of better Food, feed on the Leaves 
of theſe Plants, a great Number of them die annu- 
ally on the Continent of America. — After ſeve- 
ral unſucceſsful Attempts (ſays the Author) to pro- 
pagate it from Seeds, | procured: Plants of it at ſeve- 
ral times from America, but with little better Suc- 
ceſs; for they gradually diminiſhed, and produced 
no Bloſſoms ; till his curious Friend Mr. Collinſon, 
excited by a View of its dried Specimens, and De- 
ſcription of it, procured: ſome Plants of it from Pen- 
ſiluania; which Climate being nearer to that of 
England than that from whence mine came, fome 
Bloſſoms were produced in July 1740, and in 1741, 
in my Garden at Fulham. ; 
99. Cenchramidea arbor ſaxis adnaſcens, obro- 
 Fundo, pingui folio; fructu pomiformi, in plurimas 
capſulas, granuta ficulnea 2 columnari octagono 


preduro adhærentia continentes, diviſo; Balſamum 
Fundens. Plum. Almag. The Balſam Tree. This 
| Plant 


[5607] 
Plant im ne produces ample fair Flowers, com- 
poſddd df fix 1 Petals ſtained with purple, ſur- 
rdunding the Rudiment of the Fruit, which is al- 
moſt ſpherical, and increaſes to the Size of a mid - 
ſing Kpple. From the Stalk to the Crown of the 
Fruit run eight Eines, like the Meridians on a 
Globr j from Pole to Pole. When the Fruit becomes 
ripe n opens at theſr Eines, and divides into eiglit 
Parts; di ſcloſing its mucilaginous ſcarler Seeds, which 
art combined in the Hollow Furrows of an octa- 
gonal Core. The whale Plant is exceeding beauti- 
ful, and! particulatly the Structure of the Fruit in all 
ai Nen is a moſt Ne Tioce ol natural een. 
Bibel :::: f 
Theſe Trees row on 1 Rocks, and frequently on 
the Limbs and Trunks of Trees, occaſioned by Birds 
ſcattering or voiding the Seeds; which being gluti- 
nous like thoſe of Mifleto, take Root and grow; 
but not finding ſufficient Nourifhment to increaſe 
in Growth, the Roots ſpread on the Bark or Super- 
ficies of. the Tree, till they find a decay d Hole, or | 
other Lodgment wherein is ſome Portion of Soil, 
into which they enter, and become a Tree: But j 
the Fertility of this ſccond Plantation being ex- 7 | 
| 


hauſted, one or more of the Roots are diſcharged 
out of the Hole, and fall directly to the Ground, Jt 
tho' at forty Feet Diſtance, Here, again they, take Wi 
Root, and become a. mich larger, Tree than before, ö 
The Reſin of this Free is uſed for the Cure of Sores b 

in Horſes, and* alſo inſtead of Tallow, for Boats | 

and other Veſſels. They grow on the Bahama | 
Iſlands, and on many other of the hot Parts of in 


America. | 
- K Kk EK K 1oo. 
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100. Frutex ſpinoſus buzxi foliis, plurimis ſimul 


naſtentibus; flore tetrapetaloide, pendulo, | fordide 
flavo, tubo longiſſimo; fructu ovali croceo, ſtmina 
par ua cont inente. | | ait 5 
The Leaves of this little Tree were like thoſe of 
Box; the Flowers were tubulous, of a yellow 
Colour about ſix Inches long, hanging pendulous: 
They wete monopetalous, being very ſmall at the 
Calix, and wide at the Mouth, in Form of a Roman 
Trumpet, except that their Verge was divided into 
four deep Segments, reflected back. — Shewing a 
Specimen of this:Plant to Conſul Sherarg, who was 
ſo juſtly celebrated: for his Knowledge in Plants, he 
expreſſed his Admiration, and declared, that had he 
not ſeen the Thing itſelf, he could not have believed 
there had been ſuch a ſingular Plant in Nature. 
[Dr. Gronovius, a very learned Gentleman at 
es Leyden, and curious in botanical Studies, - has 
paid our Author the Compliment of giving 

| this Plant rhe 'Name of Catesben. *}-;- FEE T<. 1-46 
-  Papilio caudatus Carolmianus ; fuſcus, ſtriis pal. 
leſcentibus ; linea et maculis ſanguineis ſubtus orna- 
tus. Pet. Muſ. p. 50. N. 58. e O80 
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„As Langrenus and Riceiali diſtinguiſhed the Regions in the Moon by 
the Names of Men famous in Philoſophy and Mathematicks, fo have the 
Botaniſts paid their Compliments to Men eminent for their Knowlege 
of Plants, or for being Encouragers of Botany, by giving their Names 
to new-diſcover'd Plants. , EE OT ING Had AU 4 
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VIII. An Account of the Death of the Reverend 
Dr. Greene, late Nector of St. George the 
r in Queen's Square London, and 
one of the Prebendaries of Worceſter, 
where he died of an Hurt received, as he 
was- riding out in the Neighbourhood of 
that City, contain'd in a Letter from Tho. 
Cameron M, D. to the Reverend Charles 
Lyttelton ZE. D. and F. R. 5. 


' & © IG 
Read Dec. 10. N Tueſday the 20th of October, 
1746.7. 1 about Noon, Dr. Greene's Horſe, 
ſtrong, nimble, and vitious, ſtarted under him, at 
the waving of a Plowman's Whip, and with a quick 
and violent Jerk, turned quite ſhort, firſt to the 
left, and then inſtantly, and with the ſame Impe- 
tuoſity, to the right. After galloping a few Paces, 
the Doctor fell gently off into a Hedge, without 
recciving any Hurt from the Fall. A Chariot was 
borrowed, into which he was lifted and brought 
home ; for after this he could never ſtand. 
At four that Evening I fiſt ſaw him, juſt after he 
had been blooded. He was very faint, cold all 
over, and his Pulſe ſcarce perceptible, tho' naturally 
very ſtrong ; the Scrotum ſo much ſwell'd, that the 
Penis was quite abſorbed and loſt in it, and its 
Colour a very deep Red. I ordered him a Glaſs of 
Wine with a Bit of Bread, for he had eat nothing 
KKkKK 2 all 
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all that Day. This revived Ow" . Ou his 
ps a miele Tex . 
tions I 


incolerable ente of * — ==” — 1 
that a violent and ſudden Strgke, from the Pummel 
of the Saddle, upon the Os Pubis, might probably 
give him that Senifation He replied, that it did not 
feel like a. Stroke, and ſtill perliſted in His Hirt Ex- 


pteſſion of being ſplit aſgydet 2 55 
l 


A warm Fomentation was arder'd to con- 
ſtantly applied, and an Ourice and half of atlber's 
Salt, quicken'd with two Grains of Emetic Tartar, 
to be given in a Quart of Gruel. 

At Eleven that Night an emollient, Glyfter was 

given, the Salts having as yet done no 1 Before 
orning he had fix large looſe Stools j but it gave 

him exquiſite Pain to be lifted: upon the Bed pan. 

Next Morning, Wedneſday; the Swelling was 
increaſed, and the Colour deeper. L. preſcrihed an 
Electuary of Bark and Salt of Amber; to prevent, 
if poſſible, the approaching Mortification. - 1 !. - 

The ſtale Beer Poultice' Was applied; and that 
Evening, a Fever- coming on, ten e of Nod 
were taken from his Arm. 101 
Next Morning, Thurſday, the Salw were repeated 
without the Emetic Tarrar, and he had four Stools. 

All this while he had made no Water, except 
about a Spoonful juſt after he was put into tac 
Chariot. The lower Part of the Belly, where a 
diſtended Bladder would certainly point, was not 
Tſwell'd, tho” the Parts upon the Os Pubzs were very 
much ſo. The Scrotum increaſed in Bulk and bad 


Colour eyery Hour; and the Inſide of the "00 
This 


U 


Thigh grew veiy tarnid; with great Pain, and a very 
perceptible FlaQuation in it. HY 


FTheſe Obſervations convinced me that the Urine * 
had found a Way into the Parts laſt mention d; tho 
ur by ſuppoſing 
| ven to Lacera- 
tion, between the Pummel of the Saddle and the 


indeed I could not account for it, b 
that the Urethra had been bruiſed; e 


Os Pb,, 


The Surgeon, Mr. Ruſſel, ſoon came into my 
Opinion about the Urine, but imagined the Blad- 


der muſt be burſt. This 1 could not comprehend, 


nor could he explain; for the Bladder lies out of 


the Reach of all external Injury ffom tlie Cauſes hi- 


thetto aſſigned iin this Caſe. We agreed however 
about Fhree in the Afternoon, Thurſday, to make 


4 Puncture into the Scrotum; from whence Urine, 
manifeſt to the Smell, iſſued pretty freely all Night. 
Next Morning; Frida, à larger Opening was 
made in the right Thigh with the ſame Effect. The 
Parts ſubſided conſiderably; but the Pulſe riſing, 
Decoctum nitreſum Was given with the Bark. 
This Evening the Hiccup came on, and the Scro- 
tum looked livid. WA 8 
Next Day, Saturday, the common Emulſion, with 
at ttler Ni reg angithc Extract of Bark with Musk 
were orderd. But the Hiccup increaſed, watry 
Bliſters appear d on the Scrotum, the Voice faulter'd, 
the Head failed, and the Pulſe funk. He grew 
worſe and worſe, till he quietly expired on Sunday 
Morning at Eleven o Clock. 
Upon Diſſection, we found the Scrotum and Cor- 
fora cavernoſa Penis mortified; the Oſſa Pubis 


wrenched aſunder to the Diſtance of four Inches, 
and 
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and a Rent in the Bladder, half an Inch in Length, 
a little above the Neck, and exactly in the middle 
where the O/ſa Pubis join. This was a very aſto- 
niſhing Sight, and gave me quite a new Idea of the 
Caſe ; which if any Phyſician could have diſcover'd 
without Inſpection, I ſhall readily allow him more 
Penetration than I pretend to. We may now how- 
ever, reaſon about it, with a little more Certainty 
than before; and it ſeems to me, that the Body of 
the Horſe in twiſting, ated with the Power of a 
Lever, to which the Suddenneſs of the Jerk, added 
in ſome meaſure the Force of Percuſſion. Bur all this 
leaves us ſtill in Wonder at the Effect: For Dr. 
Greene was a very ſtrong large-boned Man, ſixty- 
four Years of Age, and the uniting Surface of the 
Ofſa. Pubis was conſiderably broader in him, than 
cither the Surgeon, or I had ever ſeen in any Sub- 
jet. I fear I have tired you; but am, 


AY 1 R » 
Worceſter, Dec. 2. | 
1747. Your moſt obedient 
humble Servant, 


Thomas Camer On. 
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IX. A Letter from the Reverend Henry Miles 


D. D. 10 Mr. Henry Baker F. R. S. con- 

cerning the Difference of the Degrees of 

Cold marked by a Thermometer kept within - 
Doors, or without in the open Air. 


Dear Sir, . | 
Read Dec. 10. T SEND you herewith an Extract from 
747. my Regiſter of the Weather, ſhewing 
the State of my Barometer and Thermometers, for 
ſome Days of laſt Week: in which you will obſerve 
a ſudden Change of the Temperature of the Air, 
particularly on Thurſday Morning the 3d Inſtant, 
and, by the fame, you may ſee the little Uſe a 
Thermometer is of, when kept within-doors, to 
determine the State of the Air abroad, as to Heat 
or Cold. TW SCE PS TEND] | 
I have. two Thermometers filled with Mercury, and 
ot the ſame Conſtruction, made by the late Mr. S 
ſon, in the Strand. The one is placed without my 
Chamber-Window, in a North-caſt Situation, under 
Covert, | contriv'd to admit a free Paſſage of the Air, 
but to keep off Sun and Rain; the other hangs 
within the Window, about three Feet from the 
former, where the Sun never falls on ir: The 
Room is conſtantly occupied, as a Bed-Chamber, 
but has had no Fire in it this Seaſon. 

It appears by the adjoining Table, that on Tue ſaday 
the iſt inſtant, at 8 in the Morning, the Thermo- 
meter without ſtood at 17 Degrees above o. or 
freezing Point; that within at 14. At g at Night, 
that without was at o. and that within at 12 above 
o. 
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4 13. Hours they forme 
the” Later But 2. te 


no to Ele r L 
and Weather, I- Arfer to the) Table ni?) 
. As the Barometer: had. Hern ea good Vue pat 
ſubject to ſudden conſiderable Variations, I ſulpc&ed 
the ſevere Cold on Wedneſday Night and 7 Hurſday 
Morning would not continue. Jong : : Accordingly, 
upon my obſerving the Thermometer without at 4. 
in the Morning, I found it at 4 nine Deggees below 
the freezing Point, that within at £ five Degrees 
above freezing Point. But at 8 o the Clock the 
ſame Morning, I found the Thermometer without 


at 33 three Degrees and a half above freezing, and 


that within at 4 Degrees above; ſo that in 4 Hours 
time, that without had riſen thirteen Degrees and 
a half, and that within had fallen 1 Degree. This 
naturally led me to examine what Signs there might 


be of a Thaw begun, but could find none, in the 


Snow (which was 5 Inches deep) or in the Poſt, 
on the Windows, but within an Hour it was viſible 
enough, and before 10. the: Houſes dropt. I would 
obſcrve to you, that the Wind at 8 in the Morning 
had varied very little, if any, from what it was the 
Night before, vg. from the Eaſt, but ſoon after it 
bore to South-Eaſt and South. 
May not this ſudden Change of the Temper of 
the Air be attributed it to a ſubterranean Heat? And 

may not the. ſhifting of the Wind: be cauſed, in a 
great meaſure, by the ſame? 

If you think theſe Obſervations may be. accepta- 
ble to the Gentlemen of the Royal Society, who keep 
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their Thermometers abroad 


cate it from th 
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December 1747. 


At 8 Mom. Wind high at S. W. much Rain preceding 
Night. Showery afterward in the Morning, and Wind 
exceeding high. Sleet at 14 p. m, calmer and clearer ſoon 
after, Wind N. W. and N. began to freeze in the Even 
ing, clear at 94 p. n. when the Evening Account was ſet 
down. | 
At 8 Morn. cloudy thick Air, hard Froſt ; at 4 ſame Morn: 
very clear, and Glaſſes were at 29 5 o and $ and + Wine 
Eaſt, cloudy all Day, at 4 p. m. Snow fell, and was deep 
before 8. Evening Account taken at 94 p. m. 
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137 At 8 Morn. cloudy, Wind at near Eaſt ; blows brisk ar 
7 the ſame Morn. Glaſſes were 29 6 1 f and 3 Rain be- 
fore 11. Evening Account at 94 P. m. 


Explication. 


1 Day Barom. Morn. 28 Inches 17 s. 
Ditto. Therm. Morn, ZZ is 17 Degrees above freezing Point 


the upper Number is for the Therm. without Doors, thep- 
lower bor that in my Room, and ſo for the reſt. i 


| 


X. 


CCC My 
X. An Account of a Child being talen ont 
of the Abdomen, after having lain there 
upwards of 16 Years, during . which Time 
- tbe Woman had 4 Ghildren, all born alive; 
S Starkey Myddleton M. P). 


Read Dec. 17. E Records of your Society furniſh 
757. us with ſeveral Caſes of extra- ute- 
tine Conceptions; one of which I communicated 
to you March 28. 1745. * nevertheleſs I could not 
help flatrering myſelf that this Caſe alſo might be 
worthy your Notice, | 


IN April 1731. Mrs. Ball, without Bijſhbopſpate, 
perceived (by the uſual Symptoms) that ſhe . 
nant; and in October following, being then in the 
ſixth Month of her Pregnancy, ſhe had a Child died 
in her Lap of Convulſions, the Surprize of which 
occaſion'd a great Fluttering within her, attended 
with a ſenſible Motion of the Child, which Motion 
continued, tho' gradually weaker and weaker, for 
about 6 or 7 Days, after which ſhe did not per- 
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ccive it to move any more; but from this time ſhe 10 
had conftant Pains attending her, which appear'd 1 
like Labour-Pains. Her Midwife, for ſeveral Days, 6 
expected a Miſcarriage; but finding herſelf diſap- 16 
pointed, adviſed her to apply to Dr. Bamber, whoſe * 


known Abilities in the ſeveral Branches of Phyfick, 
joined to his great Experience and Judgment in 
r Midwifry, 


 — —— — 


a. heed 9 Ad —_— td — — — 


* See Philsſ. Tranſ. No. 47 5. p. 336. 
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Midwifry, made him unqueſtionably the moſt pro- 
per Perſon to be conſulted, as the Caſe appear d ſo 
very uncommon in its Circumiſtances, at the ſame 
time that his great Humanity always gave the moſt 
free Acceſs to the Poor in their Diſtreſſes. 

The Doctor (after a proper Examination) finding 
ſufficient Indications of a dead Child, order'd her 
ſome forcing Medicines ; upon taking which about 
three times ſhe diſcharg'd ſomething, which the Wo- 
men ſuppos'd to be Part of an After-birth, accom- 
panied with a ſmall Quantity of Water: in conſe- 
quence of this Diſcharge her Pains ceaſed, but with- 
out any viſible Diminution of her Belly. - 

After ſome time ſhe again apply'd herfelf to che 
Doctor, who thought it moſt adviſcable to diſcon- 
tinue her Medicines, and leave the Affair intirely to 
Nature. 

In this State ſhe continued for about 20 Months 
Viz. to July 1733. which was 2 Years and 3 
Months trom her firſt Reckoning, ſhe then. again 
apply d herſelf to Dr. Bamber, acquainting him, that 
ſhe was not yet deliver'd of the Child ſhe ſo long 
ſince came to. conſult him about, and that her Pains 
were lately return d, and daily. increaſed without any 
Intermiſſion, upon the Doctors examining her, he 
thought it proper to ſend her home immediately, 
directing her to promote her Pains, by frequently 
ſupping ſome warm Caudle, Cc. by the Ut: ot 
which her Pains became more regular, and the next 
Day the Doctor made her a Viſit, and was informed 
ſhe had diſcharg'd two Waters, but nothing more : 

He then carefully examined her again, and plainly 
telt a Child through the lateguments of the Aldo 
men, bit could not give her any Aſſiſtance. 


it 
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It was about this time that Dr. Bamber firſt ac 
quainted me with the Caſe, and deſired that I would 
attend her as often as Occaſion might require, and that 
would acquaint him, if anything like Labour, or other 
remarkable Alteration ſhould offer. Accordingly L 

made her a Viſit, and after a proper Examination, 
was convinc'd of the Certainty of the Doctor's * 
ſertion. 

Her Pains now began to abate, and ſhe grew to· 
lerably eaſy; but about the latter End of January 
1733-4. ſhe conceived again with Child, and was 
deliver d on the 28th of October following by Dr. 
Bamber, who ſent for me to attend him in her; 
Labour: The Doctor ſoon deliver'd her of a fine 
Boy, and after having brought away the Placenta, 
he ſearch'd for the other Child, which he had before 
felt through the Integuments of the Abdomen, but 
found. it was lodg'd in the Cavity of the Abdomen; 
and beyond the Reach of human Art to relieve her. 
This Fact every one then preſent: was made. fen- 
ſible of. 

October 22. 17 35. was ſent for to 1 in her 
Labour, but before my Arrival. ſhe was deliver'd of 
a Boy ; but I brought away the Placenta, which 
gave me an Opportunity of examining for the othet 
Child, and fonnd it in the ſame Situation as for- 
merly. 

O#ober 9. 1738. I was again ſent for to her, when 
in Labour, but ſhe was deliver'd of a Boy before Har- 
rived. Up on examining the Womb, and the State 


of the þy + the Child appear d juſt as betore, 


without. any Alteration. 


June 17, 1741. I was again ſent for in her La- 
bour, but found her juſt deliver'd of a Giri; and 
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upon examining the Parts, 2. thing pon 4 as 
before. 


October 14. 1747. being greatly emaciated by 
conſtant Pains, c. ſhe was admitted a Patient in 


Guy's Hoſpital, where ſhe died the 7th of Novem: 
ber following, after having labour d under the Diſ- 
treſſes and Uneaſineſs of carrying a dead Child 
within her, in a manner looſe, in the Cavity of the 
Abdomen upwards of 16 Tears. 

The Day after her Death I open'd her, in the Pre- 
fence of Dr. Nesbit, Dr. Nichols, and Dr. Law- 
rence, when the Uterys, and the ſeveral other Con- 
rents of the Abdomen . d (nearly) in their na · 
tural State, but on the right Side within the Os 
Hium a Child preſented iel, which was attach d 
to the Ilium and neighbouring Membranes by a Por- 
tion of the Peritonæum, in which the Fimùria and 
Part of the right Fallopian Tube ſcem'd to loſe 
itſelf. 

The Child feem'd no-ways putrid ; but the Inte- 
guments were become ſo callous, and chang'd from 
their natural State, that the whole ſeem'd to reſem- 
ble a cartilaginous Maſs, without Form or Diſtinc- 
tion: The Legs indeed were diſtinguiſhable, though 
they were much waſted and diſtorted. 

Upon opening the callous Integuments of the 
Head and Face of the Child, the Bones appear'd per- 
fectly form'd, with a few Spots of tophous Concre- 
tions on them. 

This Account may ſerve to convince thoſe who 
ate of Opinion that Boys are conceived on the 


right Side, and the Girls on the left; as this Wo- 
man 
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man had three Boys, and one Gitl, after the Fallo- 
pian Tube on the right Side had loft its Action. 
1 . | 


;t | cinen | 
1 4. With great Reſpect, 
Decem 17. | 
5 17. | Pow moſ? obedient and 
Wl ae "aj Moft humble Servant, 
* A E157 8 N 2 2 


„ — — 


Xl. 4 Plyfulbgical Mi f 4 Cal of 
Margaret Cutting, who ſpeaks diſtincily, 
tho" fbe has loft the Apex and Body of her 

Tongue: Adareſſed to the Royal Society, 
9 . Tarions M. D. F. R. 5. 


Gentlemen, 
- $. ſeveral of the Members of this 
74111, vorthy Society were fomewhatr di- 
vided in theic Opinions concerning what was re- 
ported of Margaret Cutting 


2 


when they were firſt in- 
torm d of her by: Mr. Baker *; it will be neceſſary 
(in order to render her Caſe the better underſtood) 
ta Sap: before yas: the following ſhort Particulars, 

! which 


® Cee hee" Tranſ. Ne. 464, Artic. II. p. 143, et ſeq. 
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which are the Reſult of an Examination made a 
few Days ſince: by Dr. Miluard and myſelf; and 
which, in general, differs not from the Opinion 
which that learned. Gentleman and I mention'd to 
this Society, upon the Occaſion, which the Science 
of Anatomy neceſſarily ſuggeſted to us at that time. 
But James Theobald Eſq; a worthy Member of the 
Royal Society, having - encouraged her to come to 
London, and having brought her to this Meeting of 
the Society, kas now given us all an Opportunity of 
coming at the Truth of her Caſe; wherefore I ſhall 
How, Gentlemen, preſent you with, firſt, an Ac- 
count of ker preſent Condition; and then, ſome 
Conſiderations on the natural State and Uſes of the 
Tonguc ; which will ſhew you how far ſhe makes 
the Lips and Teeth ſupply the Want of her Tongue 
in ſpeaking ;: and alſo be a Direction to every Gentle- 
man preſent to judge of the Caſe before him. 


D her preſent Condition. 


THE Apex and Body of the Tongue (being the 
only Parts that naturally fill the Cavity of the 
Mouth) are intirely wanting in this Woman, as 
cloſely to the Region of the Os Hyoides, which is 
the Root of the Tongue, as can well be conceived ; 
and which is now ſituated too low in the Throat 
to be perceived, even when ſhe opens her Mouth 
at the wideſt. HD K+ cry | 3 
But let any one lay the Tops of the Finger and 
Thumb to the Sides of her Throat, and let her at 
the ſame time pronounce the Letter k he will 
feel the remaining Root of the Tongue riſe w___- 

Ws e 
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the Roof of her Mouth, in order to perform; 


it ; however, ſhe cannot keep it there any longer 
than. the Moment of thruſting it up, for want of the 


is deſtin d, together with the following Muſcles, to keep 
the whole Tongue forwards in its due Situation. 
The Genioglaſſi are a Pair of Muſcles which ariſe 
from the fore Part of the Inſide of the lower Jaw, 
and are inſerted into the Body of the Tongue by 
three different Directions; the anterior Part is car- 
Tied forward towards the Apex: the poſterior runs 
obliquely backwards towards the Root, ſending a 
narrow Slip 
Hyoiges ; and the middle Part ends about the mid- 
dle of the Tongue, | 
Now there are certain Inequalities appearing on, 
and cloſely adhering to the Floor of the Cavity of 
the Mouth, one of which being the moſt conſidera- 
ble, and having a Reſcmblance in its Subſtance to 
that of the Surface of the Tongue, has been, if I 
am rightly informed, inadvertently miſtaken for a 
Tongue, by a Gentleman profeſſing Surgery in the 
Country; and which he thought, for want of a 
careful Examination, perform'd the Offices proper 
to the Apex; but a little Care and Circumſpection 
would have inform'd him, that thoſe Appearances 
are only Fragments of the Geniaglaſſi mention'd 
before, and that upon the Separation of the ſound 
Parts from thoſe mortified, ſuch Fragments, as had 
eſcaped, were retracted, and cicatrized down into 
their preſent State ; nor is it difficult to conceive 


Muſcles and the proper Ligament ; which, as I have 
Mmmm - obſetved 


Ligament (which was deſtroy d with the Tongue) that 


on :ach Side to the Coruua of the Os 


how the Root of the Tongue muſt of Neceſlity fink 
lower down into the Throat, by the Loſs of theſe 
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obſerved before, naturally kept it higher than it 


could remain ever ſince their Deſtruction. 
If the Mortification had reached the Os H holds it 
muſt have reached, and deſtroy d the Muſcles of the La- 
uynx, and then tlie Voice would have been deſtroy d; 
and alſo thoſe of the Pharynx, and then Deglutition 
could never have been perform d; the dreadful Conſe- 
quences of which need not be enumeratcd here; but ſne 
ſwallows well, and her Voice is perfect, and therefore 
it is not very extraordinary ſhe ſhould command her 
Voice by the proper Muſcles which remain untouch d. 

The naſal Opening is quite expoſed, becauſe the 
Dvula which cover'd it was alſo deſtroy'd; for one 
Pair of its Muſcles (the Gloſſo-Staphilini) ariſe from 
the Tongue; by which no doubt the Diſtemper 
Was communicated to this Part alſo. 


She has her Taſte perfectiy, which is hereafter 
accounted for. 


Some 85 onſiderations on the natural s ate — Uſes 
of the Tongue. 


THE Tongue is a fleſhy Subſtance, chiefly * 
up of Muſcles; aud conſiſts of a Baſis or Root, a 
Body, and an Apex; the Baſis is the thickeſt and 
moft ſubſtantial Part, contains the Os Hyozdes, and 
is naturally ſituated very low in the Throat: From 
which the Body riſes upwards and forwards, and is 
terminated by the anterior Part or Apex; proceed- 
ing under the Uuula and Roof, and lying upon the 
Floor (if I may ſo call it) of the Mouth. As to the 
more particular Deſcription of all its other Parts, I 
cannot apprehend it is at all neceſſary here, ſince it 


is not to our Purpoſe, and would take up too muck 
of your Time. 


As 
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As to its Uſes, it is ſaid to be the Inſtrument of 


| Speaking and Taſting ; as to the latter, Experience 


ſhews us that the very Apex of the Tongue is. leſs 
capable of diſcerning Taſtes than the next Part to 
it, and this than the Parts yet farther back, all 
along the Body to the Root; fo that altho' the 
Taſte of any thing is firſt perceived by the Apex, 
yet the Guſt increaſes, the more the Morſel ap- 


into the Gula; becauſe as the Tongue grows more 
thick backwards it contains more of the nervous 
Papillæ than the ſmaller Part, and alſo becauſe 
there is a Capacity of taſting in the Membranes of 
the back Part of the Roof to the Root; as if Na- 
ture intended to increaſe the Guſt, that Deglutition 
may be the better and more eagerly performed for 
the Service of the Animal: Hence altho' the Apex 
and Body of the Tongue be gone, yet there is not 
a Deprayation of Taſte, which is the Cale of the 
Perſon now under your Conſideration. 

As to Speech, which is only Sound or Voice arti- 
culated into Expreſſion, the Tongue is not the ſole 
Organ for ſach Articulation ; the Lips, Teeth, and 
Roof of the Mouth are Inſtruments alſo for the ſame 
Purpoſe; the two latter for the neceſſary Reſiſtance 
to the Apex of the Tongue, and the Lips for the ab- 
ſolute Articulation and Pronunciation of many Let« 


ters; however the following ſhort Examina:ion of 


the Letters of the Alphabet, as expreſſed by theſe 
Organs, will demonſtrate it. | 
The Tongue expreſſes ſome Letters with its Apex, 
and ſome with -its Root. ; RS 
Thoſe abſolutely proper to the Apex are only five, 
4, % n, r, t. 
And 


Mmmm 2 


proaches to Deglutition, until it is quite protruded 
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And thoſe to which it only aſſiſts are the follow. 
ing Lettets, as c, g. F, X, $3 all. which can be per- 
formed by the Teeth alone, and which this Perſon 
does very well. * 

Now the Lip-Letters, and thoſe expreſſed by the 
Root of the Tongue, ſhe allo performs as well as. 
any Perſon; the former are &, f, m, p; and the lat- 
ter are E, 3, x; and as to the Vowels, and the Aſpi- 
tation H, ſince they are chiefly ſounded by the Exha- 
lation of the Voice, commanded partly by the Lips 
in widening or ſtraitening the. Capacity of the Mouth, 
theſe ſhe can alfo expreſs ; ſo that there is no Let- 
ter ſhe cannot pronounce but the five Apex Letters; 
and thoſe ſhe manages fo well by bringing . the un- 
der Lip to her upper Teeth, in the Courſe of her 
Converſation, that any one can inſtantly apprehend 
every Word ſhe ſays; and ſhe further plainly proves 
the Lips are a better Succedaneum to the Apex, than 
that could be to the Lips if they were wanting. 

Indeed it is natural enough for thoſe who make 
the Tongue the abſolute and ſole Inſtrument of 
Speech, to imagine it as abſurd to ſay a Woman 
ſpoke without a Tongue, as that ſhe ſaw without 
an Eye; but when we conſider the proviſional: aſ- 
ſiting Organs ordain d by the wiſe AuTHor of PRo- 
VIDENCE, ferving to this neceſſary and expreſſive 
Accampliſhment, I hope it will not ſeem ſo ex- 
tremely - marvellous, that ſhe ſpeaks without the 
Body and Apex of her Tongue, as to create any 
further Doubt of the Matter. I am, Gentlemen, 
December 17. 3 

1747. Tour moſt humble Servant, 

James Parſons. 
AN 
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To the FORTY-FOURTH VOLUME 
OF THE 


Philof phical Tranſ; attions, 


Containin g ſome Pa 


ready to be inſerted in the Order of their 
Date. 


water inſets of the Polypus kind, communi-- 


. cated in a letter to the Prefid ent, ou Mr. 
Abraham T rembley F. R. S. 


Tranſſated from the French. 


Read _ 21 and HAVE, in a Paper printed in tlie 
* . 474th Number of the Philoſopht- 
cal Tranſaftions, Art. X. taken notice of ſeveral 
ſpecies of ſmall water · inſects, all which have been 
ranged in the general claſs. of the Pahypi. It was 
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during the ſummer of the year 1744,that the ſeveral 
obſervations related in that paper were made, and 
what reſults from thoſe obſervations, concerning the 
figure of theſe little animals, and their manner of 
multiplying, is _—_— if 4 am not greatly miſ- 
taken, to cony e any obſetver, that they well 
e the attenition bf the Was. A hav ace 
dingly ſince, miſled no Opportunity of purſuing my 
enquiries concerning theſe inſets, and whilſt I have 
been ſearching for them in different waters, I have 
occaſionally diſcover'd ſeveral other ſorts, to which 
I was before à ſtranger; but to which tay. not 
been able to refuſe ſomo ſhare of my applicatioh alſo. 
The relations I found theſe new ſpecies of Polyp; 
had to thoſe I was already acquainted-. with, and 
ſeveral particulars in which they greatly differcd, 
equally determined me to obſetve them all, with as 
much care as I was able. 

This undertaking by degrees became both diff. 
cult and extenſive, yet as I was well perſuaded, that 
if it could be ſufficiently purſued, it would greatly 
contribute, both to rectifie and to enlarge our no- 
tions of Nature; I have often regretted both the 
want of leiſure, and the want of aſſiſtance for car - 
ry ing on the work. By aſſiſtance I mean the adyan- 
tages I might have received from the diligence, from 
the abilitys, and from the judgment, of ſuch other 
obſervets, as ſhould have been willing to joyn with 
me in ſuch an undertaking. 

The more minute the objects are, upon which we 
ate to make obſeryations, the more diffident ſhould we 
be of thoſe obſervations themſelves. It is in theſe 
caſes not ſufficient to repeat ſuch obſervations ſeveral 
times 
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times by one's ſelf, but it is very proper, and frequently 
neceflary that others ſhould repeat them alſo, and 
ſhould even ſometimes hit upon the ſame themſelves. 
And then it is, that by the means of theſe different ob- 
ſervations carefully compared with each other, we may 
come to be better aſſured of the various facts we are 
enquiring about. Beſides which it may be noted, 
that the number of objects, that ſhould in this caſe 
be attended to, is really too great to be ſufficiently 
obſerved by any one ſingle perſon. 

I believe it will not here be improper, to give 
the deſcription of that apparatus I haye made uſe of 
myſelf, and by which I have been enabled to make 
my experiments. This deſcription will render what 
I have further to ſay the more intelligible ; and will 
perhaps contribute to make others more capable of 
judging, what degree of credit ſhould be given to 
the ſeveral facts, I may have occaſion to relate. 
Thoſe alſo who ſhall be willing to obſerve regularly 


themſelves, either the ſmall water- inſects mention d | 


in this paper, or any others they may happen them- 
ſelves to meet with, will not, I am perſuaded, be 
diſpleaſed with the deſcription of an apparatus, 
which they will frequently find ſerviceable to them 
in their enquiries. | | 

The principal benefit I received from it myſelf 
was, that I was thereby enabled to obſerve with 
the ſeveral magnifiers of my microſcope, ſmall 
water Inſects, whilſt in a glaſs containing water ſuf- 
ficient to let them live therein, much in the ſame 
way as they would have done, had they ſtill been 


in the ditches or other waters from whence they 
were firſt taken. 


It 
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If · one only propoſes to one's ſelf, to examine for 
Jome moments the (figures and the motions of 
Water · inſects, one may content one's ſelf barely with 
expoſi ing ſuch in the common way to the micro- 
ſcope in a few drops of water. But I dare ſafely 
— from divers repeated experiments, that it will 
often happen, with regard to ſeveral forts of theſe 
Inſects, that the ſimple obſervation of them in a 
drop or two of water, will not be ſufficient to dif. 
cover all that is ſingular either in their ſhape or 
motion. It is therefore very proper than an ob- 
ſerver ſhould endeavour to examine ſuch inſects, 
when they are more at caſc, and in a larger quan- 
tity of water. And this he will find ſtill more ne- 
ceſſary, if he is deſirous regularly to purſue their 
hiſtory. For then the ſame inſects ought to be re- 
gularly obſerved, for many days ſucceſlively, and 
they ought themſelves alſo to be as nearly as poſſi- 
ble under the fame circumftances they would have 


been, had they remained in the ſame waters, in 
which they naturally live. 


I have accuſtomed myſelf to keep great numbers 
of the ſmall inſects I make obſervations upon, in 
large glaſſes: and it is by obſerving what paſſes in 
thoſe glaſſes that I endeayour to diſcover the more 
general facts, relating to the natural hiſtory of theſc 
animals. After which, I have found by many re- 
peated experiments, that it is neceſſary to remove 
into glaſſes of a lefler fize, like that repreſented in 
Fig. 3. ſuch of the inſects as are to be ſet apart for 
more particular and curious microſpical obſervations. 
J put water into theſe glaſſes, from the ſame ditches, 
out of which the inſets I am obſerving have them- 


ſelves 
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ſelves been taken; and I ſhift this water more or 
| leſs oſten as the eircumſtances may requirg, 
It is eaſy to conceive, that to obſerve a ſmall in- 
ſect in one of theſe glaſſes, with a magnifier of a 
ſhark" forms, it is — that inſect ſhould be 
placed very neat to one of the ſides of the glaſs; 
and tliat it ought alſo to be kept ſteadily in the ſame 
place: The inſect ought therefore to be either fixed 
to the ſide of the glaſs itſelf, or to ſome other body 
that may be conveniently fo fixed. I chuſe, for this 
purpoſe, ſubſtances that are ſlender and ſupple, ſuch for 
example · as the ſmall branches or twigs of divers ſpe- 
cies” of the Equiſetum paluſire, or water horſetail. 
The cluſtering Polypi are often found upon theſe 
twigs; and they may be made to ſettle upon them 
from elſewhere, as I ſhall take notice, by 2 by. 
"Now this is the way I take, to fit one of theſe 
twigs of horſetail againſt the ſide of my glaſs. 
Having choſen a fmall' ſlip, upon which there is one 
or more of the cluſtering Polypi or the like, I take 
a piece of a peacock's feather, longer or ſhorter, 
according. to the diameter of the glaſs L am then to 
uſe. From this piece of peacock's feather I cut away 
all. the lateral branches or beards on both ſides, ex- 
cepting one at one of its extremitys; upon this one 
I make a knot near its inſertion, but do not at firft 
draw it eloſe. I then bring this open knot to the 
ſmall flip of the horſetail that is floating in the wa- 
ter of the glaſs, and I get one of its extremities into 
the knot, which I then draw' cloſe; and the flip: of the 
horſerail is thus joyned to the piece of the "foantide. 


next take hold of the feather, and bending'it near the 


middtc;1 force its two ends (TAB. I. Fig. 4.) ö,, into the 
ungen Nnnn glaſs 
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glaſs, I then let go the feather which I before held, 
and its claſticity forces its two ends againſt . the ſides 
of the glaſs A, by which; means the ſmall. twig 41 
of the horſetail I have been ſpeaking of, 8 
was already fixed to the extremity of the feather Fa, 
becomes alſo fixed cloſe to the fide of the glaſs; the 
conſequence of which is, that the Polypus that. i is 
dicking to the horſctail is obliged to remain in ſuch 
a ſituation, as to be within the teach of a magier 
that is but of a ſhort focus. 

Nothing more is now wanting, but to piace the 
magnifier before the object: fot it would. be both 
difficult and very inconvenient to hold it like a 
reading glaſs in the hand. In the inſtrument E, i, þ, 
g, e, I make uſe of, it Is ſcrewed into a ring fixed to 
a ſmall branch , g, which has a ball g at its other 
extremity; this ball fits a ſocket, and fo makes a 
joynt, by which the firſt branch is joyned to a ſe- 
cond þ, z, and that again in like manner to à third 
1, E, or fourth, if there is occaſion. The foot of the 
whole is fitted near the edge, into a ſmall board 7 
tablet that holds the whole apparatus (Fig. 4).. 
the means of theſe joynts, the magnifier e, may 1— 
turned any way, and may be conveniently. brought 
near to its proper diſtance from the object, yet as 
the branch which holds it, cannot well be without 
ſome ſpring; it will be ſtill difficult to adjuſt the 
object exactly to the focus of the magnifier when it 
is ſhort, if only the magnifier was to be moved for 
that purpoſe; and it will therefore be found eaſier, 
When the magnifier is once right againſt the object, 
to move gently the glaſs in which that is contained, 
till it is found to be previiely in the focus of the 

magnifier: 
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magnifier : and for this purpoſe the ſmall board up- 
on which the glaſs is placed, ought to be well 
ſmoothed. | 
The light that comes in at a common window 
will be found ſufficient, for obſerving in the water 
ſuch objects as are to be ſeen with the bare eye, or 
with a hand magnifying glaſs ; but ſach as muſt be 
examin'd with a lens of a ſhorter focus, muſt be 
 view'd by the light of a taper, placed beyond the 
glaſs, and whoſe flame is ſo order'd as to be upon 
the level with the object. 

A magnifier thus once adjuſted may remain in the 
ſame place before the object, for ſeycral days toge- 
ther, without being diſorder'd ; fo that, to obſerve 
the progreſs of the inſect during all that interval; 
no more will be neceſſary, than to place from time 
to time a taper behind the glaſs, and to apply the 
cye to the already fixed magnifier. 

Several of theſe apparatus's may be placed upon 
one and the ſame board by one another; and thus 
at the ſame time obſervations may be made and 
carried on upon different ſorts of inſets, or upon 
ſeveral inſects of the ſame ſpecies; in order to come 
ſooner and with more certainty at the knowledge 
of the facts one is enquiring about. 3 
could never have diſcovered the manner in 
which the cluſtering Polypi are multiplied, but by 
the help of the expedient I have juſt deſcribed : and 
before I had the uſe of that apparatus, I only knew 
in general the figures of thote Poſyps, and of the 
cluſters that contained them. I had taken notice 
that thoſe cluſters grew, and I had reaſon to ſuſpect, 
that a whole cluſter came from a ſingle Polypus 3 

Nnnn 2 but 
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but 1 ſtill wanted to ſec this increaſe, and to find 
the moment of their multiplication; for 1 had rea- 
m— already to ſuſpect, from what I had ſeen with 

a glaſs 1 held in my hand; that theſe cluſters did 
not grow inſenſibly like plants; but that on the 
contraty, the operation I wanted to fee was per- 
formed in a ſhott portion of time. To come there- 
fore at that moment, I reſolved to obſerve regularly 
for ſome time Polypi of this ſort with my Micro- 
ſcope, whilſt they ſhould remain in circumſtances, 
nearly as caſy and as natural to them, as thoſe they 
were in in their proper habitation. eons 

This it was that gave me the firſt thought of the 
above-deſcribed apparatus. And when I had pre- 


pared and fixed every thing, I ſet myſelf continually 
to watch for the moment of the multiplication of 


the cluſtering Polypi; and I then found this moment, 
vhich I had ſo much wiſhed to diſcover, the very fame 
morning that I began to make ufe of my apparatus. 

It was, as has been ſeen in the paper above re- 
ferred to, in that ſpecies of Polyps, — of Which 
are repreſented in the 5th, 6th, and 7th figures of 
the 2d plate of the 474th number of the Philoſo hi- 
cal Tranſactions, that I firſt diſcover d the manner 
in which theſe ſmall animals are multiplied: ard it 
is indeed among ſeveral ſpecies that I am now ac- 
quainted with, one of thoſe in which this falt is the 
moſt eaſy to be obſerved. 

It is alſo in the ſame ſpecies eaſy to ſee that very 
odd motion, which ey exhibit at their anterior ex- 
tremity. 

This ſame motion, which has alſo place in other 
ſpecies of cluſtering Polypi, is not in them ſo eaſie 


ro 
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to be remarked; both on account that they are 
leſſer, and alſo on account that this motion elf i is 
(wifter, than in the ſort, above-mention'd. 

There is alſo to be obſerved at the anterior ex- 
tremity of ſeveral other ſmall inſects, a fort of mo- 
tion which has drawn the attention of all ſuch as 
have happen d to ſee it, and who haye almeſt all 
been curious to enquire and ſatisfie themſelves, whe. 
ther thoſe little wheels, which appear to turn with 
ſa ſVift and ſo regular a motion, arc; really wheels 
turning upon an axis or not. This has determined 
me now to mention that motion, tho it is not my 
deſign to treat fully of it in this place, or to deter- 
mine very preciſely What Ithink about it: as I ſhall 
be very ciutious how 1 aſſert any thing poſitively 
upon o nice a matter, until I ſhall have repeated 
again feveral experiments I have alrcady made, and 
until I ſhall have tried ſeveral others. 

In order to diſcover. what this motion might 
really be, J have applied myſelf not only to obſerve 


it in ihe ſame animal placed in different altitudes, 


but alſo in different ſpecies of water · inſects in which 
it is ſeen, and I have compared the Phænomena of 
all theſe-ſeveral motions one with another. Theſe 
- compariſons I have found in other caſes to be of 
ſingular uſe, and the beſt means of preſerving my- 
ſoil. from thoſe illuſions, which very ſmall objects, 
vic wid in a microſcope, eſpecially whilſt they are in 
motion, are but too apt to preſent. 

All I have yet learned from theſe compariſons, 
and all the other obſervations J have made, ſecm 
to concur in proving to me, that there is ſome 


enen of the hght in the preſent calc, and that 
the 
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the motion in queſtion is not really what it at the 
firſt appears to be, a rotatory motion round an axis. 
And I even know ſome ſpecies of Polypi, in which 
this motion is, comparatively ſpeaking, but flow : 
and in theſe ir is diſtinaly feen, that this motion, 
tho in general reſembling that obſerved in the 
others, is not a revolving or rotatory motion : ſuch, 
for example, is the motion which is taken notice of 
in that ſpecies of Polypi, which Mr Leewenhoeck 
has deſcribed in the 295th Number of theſe Tranſ 
actions. This is one of thoſe inſets whoſe motion 
is the moſt to be admired, and it is beſides ex- 
ceedingly curious upon many other accounts. 

I have already ſaid, in my paper above referred 
to, that the motion in queſtion is very flow: in the 
cluſtering Polypi, juſt when they are opening again 
after their diviſion, and I am greatly miſtaken, if it 
may not then be-ſeen very plainly that this' motion 
is not a rotation. The ſanie remark may alſo be 
made on the tunnel- like Po/ypas, and that, almoſt 
during all the time that it employs in its ſepara- 
ton, e ieee 7 5 

I made uſe of an expedient, whilſt I was obſerving 
the cluſtering 2 whereby I was able to retard 
the quickneſs of their motion. I poured by little 
and little a ſmall quantity of ſpirit of wine into 
the glaſs wherein they were kept. This ſpirit of 
wine immediately either abated the velocity of their 
motion, or took it quite away, according to the 
quantity of it that I poured in. That which fol- 
lows both in the one and in the other of theſe 
two caſes, is of uſe, and gives light to the preſent 
queſtion, Sometimes the ſpirit of wine forces the 

| Polypus 
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Polypus entirely to draw in its lips within its body, 


and at other times even to detach itſelf entiecly from 
its pedicle alſo. . _ 1 


22 


Another way to take off the celerity of this mo- 
tion, is to remove the inſects into a water which 
furniſhes them much more ſparingly with food ; 
taſting probably weakens them, ain: fronm'their weak- 
neſs ariſes an abatement in the quickneſs of 'their 
motions. This laſt expedient is of uſe and conve- 
niency for the obſerving of this motion whilſt it is 
flower, for ſevetal days. conſecutively. And after- 
wards upon returning the Polypi into water ſtocked 


with food for them, the motion will foon be re. 
ſtored: to its former briskneſs. 


I remarked alſo the laſt winter, has cold devidcied | 


the motion of the cluſtering Pol Hi and theſe ani - 
mals in all probability are leſs voracious, and cat 
leſs, in winter than they do in ſummer. 

When the motion in the cluſtering Polypi has 
been retarded, either by faſting ot by the cold, they 
become whiter or of 'a paler colour than before, 
they alſo then ceaſe to multiply. 9” 

1 mall not here enter into the detail of the ſere⸗ 
ral obſervations I have made, on the feeding of 
theſe cluſtering Polypi, and on the relation I have 
found — that and their generation; as theſe 


are particulars more properly belonging to a regular 
and diſtinct account of their natural hiſtory. 


But what I now propoſe, is to deſcribe, in a few 


words, the manner in which the cluſters are formed 


of a certain ſpecies of Polyp;, which multiply in the 
main like thoſe repreſented in the figures of the 


474th number of the Philoſophical Tranſactions, 
and 
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and which differ chiefly from them 1 in _ n g o 
their cluſters; | - | 
My chief eta in "deferibing here this ſpecies of 
Voly pi, is to enable myfelf afterwards, to. convey, 
by compariſon, a diſtinct idea of a difference well 
deſerving attention, that is to be obſerved between 
the manner of multiplying theſe, and that of ano- 
ther ſpecies of cluſtering Pubyps, which I happened 
to diſcover the laſt yea. 
The reader will pleaſe to recollect what 1 have 
- aid in the Farecited: Paper, concerning the general 
manner in which: cluſtering Polyps are multiplied. 
Theſe little animals are — a bell like form. 
Their anterior extremity, in Which is their mouth, 
and which may be looked upon as their head, is 
that which is-hollgwed inwards, and reſembles the 
open end, of the bell. Their other extremity: termi- 
nates in a ann and n eur "ls gc 4 ſtalk or 
pedidle; - 
The Palipus, When * is * to Mvice, fr 
draws i in its: lips into the body. it then by degrees 
puts on a round form, and pteſently after the little 
ſpherical body ſo. formed, divides - itſelf into 
two- other like ſpherical bodies. Theſe laſt in 
a few moments again inſenſibly open, they then 
loſe their ſpherical form, and put on that-of a bell, 
or of a Pohypus as perfect and as compleat, as that 
by the diviſion of which it was formed. This is 
te manner in which ſeveral ſpecies which I have 
obſerved of cluſtering Poſypi are multiplied-: rhe 
Whole operation. is. performed by that ſort; of which 
L have. ſpoken in former paper, in three quar- 
| ters 
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quarters of an hour or an hour by thole I am now 
going to fpcak of. 


The Polypi of this fort are leſſer and whiter than: 


thoſe others, which are repreſented greatly magni-- 


fied in the above-mentioned figures. The cluſter 
which they form reſts upon a fiem eaſie to be re- 
marked: this ſtem is fixed to ſome other body at its 


lower extremity, and from its other ariſe branches, 


making obtuſe angles with the ftem itſelf ; 


other branches again ſet out from theſe in different 


places, and from theſe laſt other new ones, and fo 
on. At the extremity of each branch may be ſeen 
a Polypus: and as all theſe branches are not of an 


equal length, ſo neither is every Polypas, as in the 


other ſpecies, at the top of the cluſter, or at an 
equal diſtance from the baſe of the ſtem; but on 
the contrary, thete are here Poſypi to be diſcovered 
at all heights in the cluſter. The aſſemblage of all 
theſe branches forms, together with the Polypi at 


their extremitys, a very pretty cluſter or groupe, 


much reſembling a tuft ot a garland of flowers. 


The ſtem, Which carries all the cluſter, and 


every branch in it, is capable of a remarkable 
ſort of motion. Each will contract ſuddenly 
it is touched, when the glaſs containing the cluſter 


is moved, and even ſometimes when no reafon is 


to be petceived for their ſo contracting (Fig. 6. a): 


The ſtem and the branches contract and ſhorten, by 
diſpoſing themſelves into ſpirals, all whoſe rings nearly 
branch is by itſelf capable ot 


touch each other. Every 
contraction, independently of the reſt: tho it but 


rarely happens that any one branch does contract itſelf 
n. alone, for commonly in the action of con- 


O OOO tracting 


when 
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tracting it happens to touch ſome other branch, and 
then that other immediately contracts with it. When 
the main ſtem, which bears the whole cluſter con- 
tracts itſelf, then all the branches of the cluſter con- 
tract 3 alſo; and the whole becomes entirely 
cloſed. A moment after, the branches and the 
ſtem again extend themſelves, and the whole cluſter 
thereby recovers its ordinary figure. But when the 
cluſter is conſiderably advanced, the ſtem then ceaſes 
to contract itſelf any more. 

I ſhall now attempt to deſcribe the manner in 
which this cluſter forms itſelf. 

A ſingle Polypus detaching from the cluſter, 
ſwims about in the water till it meets with ſome 
proper body to fix itſelf upon. It then has a pedi- 
cle but which is not longer than the Polypus itſelf. 
In the ſpace of 24 hours this ſtem becomes 8 or 9 
times as long as it was at the firſt: and it is this pe- 
dicle which is to become the main ſtem of the new 
cluſter. About a day after the Polypus has been 
thus fixed, it divides itſelf into two. Ten or twelve 
hours after, theſe two Polypi again divide them- 
ſelves each into two more: they ſoon after put out 
branches, and thus retire to a greater diſtance from 
each other. It is now neceſſary to take notice, 
that when two of theſe Polypi are thus formed by 
the diviſion of one, the one is ordinarily much 
larger than the other: this larger one remains at the 
extremity of the branch where it was, but which 
branch lengthens it ſelf more, whilſt the other puts 


out a new branch which ſeems to proceed from 
the firſt. The larger of theſe Polyp; again di- 


vides it ſelf generally before the other; — all I 
have 


L 64 |] 

have been deſcribing is reiterated ſeveral times. 
Thus a principal branch is formed, provided with 
ſeveral lateral ones. Theſe lateral branches become 
principal, with regard to thoſe which in their turn 
ſcem to ſpring from them, when the Polypz at their 
extremitys come to divide. All the Polypz of a 
cluſter do not detach themſelves from it at the ſame 
time: thoſe which are neareſt to the origin of the 
branches uſually detach themſelves firſt. And eve 


Polypus ſo detached, goes and fixes itſelf elſewhere, 


every one thus becoming at laſt, if not prevented, 
the principal of a new cluſter. 

I have often kept Po/ypz of this ſort, in glaſſes of 
the ſize of that which is repreſented in Fig. 4. 
And the firſt cluſter I had placed in it to obſerve 
its growth and progreſs, continued ſtill well pro- 
vided with Polypz, when there were already num- 
bers of other cluſters formed in the ſame glaſs, 
all which owed their being to thoſe that had de- 
tached themſelves from the firſt cluſter. I have ſeen 
ſometimes, portions of the peacock's feather in the 
water, entirely covered with theſe cluſters: and 1 
was well aſſured that all theſe cluſters came from 
the firſt I had lodged in the glaſs. Nay I have even 
carried my experiments ſo far as to be well aſſured, 
that every Polypus of a cluſter, as ſoon as detached 
and fixed elſewhere, became the principal of a new 
cluſter. I mention this fact particularly, becauſe I 
ſhall make ſome uſe of it hereafter, when I come to 
take notice of a difference, between this ſpecies of 
Polypi I am now treating of, and another ſpecies I 
ſhall have occaſion ro ſay ſomewhat about by and 
by. 

Oooo 2 When 
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When a cluſter is already in good part ſtripped 
of its Palypi, the branches arc no longer able to 
contract with the ſame quickneſs and rcadyneſs as 
before. When there remain but a very few Polypi, 
none but thoſe branches to which Pohypi are ſtill 
fixed continue to exert this power; which Zhe 
alſo loſe as ſoon as they are ſtripped of their few 
remaining Polypi, after which they ſhew no ſurther 
capacity 'of moving. * | | 

From all which particulars it ſeems to reſult, that 
this motion in the ſtem and in the branches of a 
cluſter, is entirely derived from the Poſypi, which 
are fixed upon the branches. Notwithſtanding 
which it muſt -be acknowledged, that an obſerver, 
attending to the appearance only of this motion, 
can hardly help perſuading himſelf at the firſt, that 
they are the branches, which draw and give motion 
to the Poly pi. 3 
The reſemblance and the analogy, which the fi- 
gure of a cluſter of Polypi bears to the figure of a 
plant, would induce any obſerver, for ſome time to 
imagine, that the Po/yp; which he ſecs fixed to the 
branches of the cluſter, do really proceed and ſpring 
from thoſe branches, in the ſame manner as the 
leaves, the flowers, and the fruits of a vegetable, 
ſpring from the branches of the ſame. 

It is nevertheleſs the contrary of all this, that is 
true. The branches, compoſing the cluſters of the 
Polypi, ſpring from the Polyp; which are at. their 
extremities. Theſe Polypz, which at the firſt appear 
to be the fruits of the cluſters, may more properly 
be conſidered as their roots: and of the truth of 
this any one may calily ſatisfy himſelf, who will 

be 
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be at the trouble of examining regu! larly, and for 
ſome continuance, the whole progrels of a cluſter 
of thele Polypi. 

What further proves that theſe branches do really 
ſpring from the Polyp;, and that they derive their 
nouriſhment from the tame, is, that the branches con- 
ſtantly ceaſe to grow, whenever the Polypi at their 
extremities are detached from them, either naturally 
or by any accident. 

The Polypi of another ſpecies I am now going 
to ſpeak about, form alſo a groupe reſembling a 
cluſter, or more properly an open flower. This 
flower or cluſter is ſuppotted by a very diſtin ſtem, 
which is by its lower extremity fixed to ſome of 
the aquatic plants or extrancous bodies that are 
found in the water. From the other extremity of 
this ſtem ſet out eight or nine branches, quite dif- 
ferently diſpoſed from thoſe of that ſpecies of Poſypi 
have been laſt deſcribing. Theſe eight or nine branches 

are perfectly alike, but it may be noted, that what 1 
here call by the name of a branch, is indeed the 
aſſemblage of ſeveral other leſſer branches, whoſe 
collective form much reſcmbtes that of a leaf. 
(Fig. 4.). Every one of theſe aſſemblages is com- 
cd of one principal branch or nerve, which 
makes with the main ſtem of the cluſter an angle 
ſomewhat greater than a right one. From either 
ſide of this principal nerve others again ſet out, 
and theſe lateral ones are the leſs extended i in leugth, 
the nearer their origin is to the extremity of 
their principal branch. There is a Pohpus at the 
extremity of this principal branch, and another at 
the extremity of eycry one of the lateral twigs. 

There 
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There are others allo on both ſides of thoſe lateral 
twigs, at different diſtances from their extremities, 
and theſe are more in number or fewer, in ſome 
proportion to the length of the twig itſelf. Theſe 
Polypi are all exceedingly ſmall, and of a bell. like 
figure, and they diſcover about their openings a 
quick motion, very difficult ro be ſeen with any 
diſtintneſs. | 

There may alſo be obſerved in ſeveral places, upon 
the branches of theſe cluſters of Polypi (Fig. 7.) cer- 
tain round bodies, which J at the firſt took for in- 
ſets preying upon the. Polypz, becauſe I was ac- 
quainted with ſome ſuch, nearly of that ſhape and 
ſize : but I fall preſently give an account of what 
thoſe round bodies really are. | 

Every cluſter has, as I have ſaid, cight or nine of 
theſe branches or leaves ſuch as I have juſt deſcribed. 
They do not all of them ſet out from the ſame 
point; but the points from whence they do ſet out 
are not far aſunder: each of theſe leaves is a little 
bent inwards, and they all form together a ſort of 
a ſhallow chalice or cup. If the eye is placed right 
over the baſis of this chalice, the appearance of the 
whole cight or nine branches is like unto that of a 
ſtar with ſo many rays proceeding from the ſame 
center. RR 

When the cluſter is touched, and even frequently 
without it, all the branches fold together inwards, 
and then conſtitute a ſmall round maſs. The ſtem, 
which carries all the cluſter, contracts alſo at the 
ſame time, folding it ſelf up like a workman's mea- 
turing rule, that conſiſts of three or four different 
joynts. 


I ſaw 
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I ſaw for the firſt time the Polypi I have now 
been deſcribing, on the 3oth day of May of the 
laſt year 1746. They were upon a water-plant, 
which I had taken from a ditch, and diſpoſed in 
one. of my large glaſſes. They immediately fruck 
me by their beauty, and I could not help being 
curious to know, in what manner ſuch cluſters were 
formed. The relation they bore to the ſpecies firſt 
above deſcribed, and to ſome other ſpecies which I 
had before obſerved, gave me reaſon to believe that 
the cluſter muſt have ſprung from a ſingle Polypus, 
by the means of ſeveral ſucceſſive diviſions. I was 
not however contented with judging of them from 
analogy only; I was deſirous to be actually an eye- 
witneſs of their operations ; and the obſervations 


which I therefore made upon them, diſcover'd to 
me a new fact, which I ſhould never have ſuſpected, 


and which I could never have come to the knowledg 
of, if I had contented my ſelf with the judgment 
I made of them from Analogy only. a 

I ſuppoſed, when I began to obſerve, that every 
cluſter in queſtion came from a ſingle ſmall Poly- 
pus, like to thoſe with which the cluſters were fo 
plentifully provided. I therefore began by endea- 
vouring to get one of theſe Polyp ſingle, and fixed 
upon ſuch a body as 1 could well diſpoſe in my 
glaſs, ſo as to keep it within the reach of a magni- 
fier of a ſhort focus; and I purſued: for this purpoſe 
my ordinary method. 

took ſome cluſters of theſe Polypz well ad: 
vanced, I put them apart in a glaſs filled with pro- 


per water to afford them ſuſtenance ; I put alſo into 
the ſame glaſs a ſlip of water horſctail, after I had 
5 carefully 
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_ carefully examined it, and fo aſſured myſelf that 
there was no Polypus upon it. I expected that ſome 
Polypi would ſoon detach themſelves from the cluſ- 
ters, and that ſome of thoſe Polypi would fix upon 
the horſetail, whereby I ſhould be enabled to ſer 
them apart, and to obſerve in other glaſſes the pro- 
greſs of the cluſters, which would, as I made no 
doubt, be ſoon produced from them. ' 
It was on the zoth of May, that I ſet the cluſ- 
ters apart in the glaſs; on the 3 1ſt I could diſcover 
nothing new, and on the iſt of June I had no op- 
portunity of obſerving ; but on the 2d in the morning 
I found againſt the ſides of the glaſs ſeveral ſmall 
cluſters of Polypi, of the ſpecics I am now treating 
of. I was ſurprized to find them ſo far advanced, 
for they could not have begun at the ſooneſt be- 
fore ten a clock at night, on the z3oth of May. I 
ſaw on the 2d of June in the afternoon upon the 
flip of the horſetail, which I had placed in the ſame 
glaſs with the clufters of the Polyp:, a ſmall body, 
which, as I had all reaſon to believe was newly fixed 
upon it. I then took out the flip of the horſetail, 
and I lodged it with the ſmall body that was upon 
it in another glafs; after which I examined that 
ſmall body with my microſcope, by the help of the 
apparatus firſt above deſcribed.. 1 
I then found that this body was much larger 
than any of the Polyp; of the preſent ſort, and of 
a figure very different from them (Fig. 8.) This 
made me ſuppoſe that this body was not of 
the ſpecies of the Polypi now before us, and 
that it was not from any thing of this ſort that 
1 was to expect the produttion of a cluſter * 
this 
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this ſpecies of Polypi. I reſolved however to con- 
tinue my obſervations upon this minute body; which 
was oblong, and had a pedicle three or four times 
longer than it (elf. 

It was on the ſecond of Zune at 5 in the evening 
that I put it apart in a glaſs, and at half an hour 
after 8 the ſame evening, I perceived that it began 
to ſplit from the top towards the bottom. When 
the ſcparation was accompliſhed, each of the two 
bodies, formed by this 7 * was nearly of the 
{ame ſhape as the firſt (Fig. 6.). I then thought, 
judging ſtill by analogy, thn it would be ſome time 
before either of theſe bodies would again be ready 
to divide; but a very little after, 1 law that they 
both became round, and that they diſpoſed them- 
ſelves preciſely as if they were again going to ſe- 
parate. This novelty drew all my attention, and it 
again came into my mind, that this body which I 
had but juſt concluded not to contain the principle, 
from whence I was to expect the production of 
one of the cluſters I was looking after, might poſſi- 
bly (till be the very thing I was ſeeking for. 

I now imagined that perhaps theſe bodys would 
again divide and ſubdivide themſelves, till they 
ſhould come both to the ſhape and to the ſize of the 
Polypi, which I had ſeen upon the cluſters : I how- 
ever looked upon this Idea but as a mere conjecture. 
The two little bodies did in effect divide preſently 
after; but the 4 which reſulted from this diviſion 
(Fig. 7.) had neither yet the form nor the minute- 


nets of the Polybi in queſtion. I now wanted to 


know whether theſe 4 bodies would again proceed 
to divide without interruption ; and 1 "law them a 
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little after again prepare for another diviſion : this 
diviſion. was completed at 20 minutes after 
eleven, and at midnight the 8. bodies which were 
formed by this third diviſion wete again 'almoſt 
compleatly divided. The cluſter was then com- 
poſed of 16 Palypi; and 1 from that moment no 
longer doubted, but theſe were cluſtering Polypi of 
the ſpecies I have been laſt deſcribing. Among 
theſe 16 Polypz, there were ſome which had already 
the: perfect form of thoſe I had obſerved upon the 
more advanced cluſters: and theſe were: ſuch as 
were neareſt to the origin of the branches. | 
Few of theſe 16 Polypi were of an equal ſize, 
thoſe which were the moſt diſtant from the origin 
of the branches, were. the largeſt, and their form 
alſo was the leaſt like to that of a bell. I found 
at three in the morning on the third of June, that 
the number of the Polypz in the cluſter was conſi- 
derably encreaſed; they were 16 at midnight, and 
I could now tell 26, tho I could only. ſee part of 
the clufter, the reſt of it being beyond the focus of 
the microſcope: and at half an hour after 7 in the 
morning, I counted at leaſt 40 Polypz, in that ſame 
part which I could ſee of the cluſter. | 
In order to. judge with more certainty of the pro- 
greſs of the multiplication of theſe Polypz ; I counted 
alſo thoſe of another cluſter, which was ſo ſituated 
as to be entirely within the. reach of one of my 
magnifyers. This cluſter began to be formed about 
8 in the evening of the ad of June; I mean that 
it was then, that the. round body firſt began to ſplit 
it ſelf into two. At 11 the ſame night, that cluſter 
conſiſted of 8 Polypi, at half an hour after 7 the 
next 


[ 649 J 


next morning of 64, and before night of 110 at 
the leaſt. So that in about 24 hours there were 


formed, by repeated diviſions of one ſingle round 
body, no fewer than 110 Polypi. 
Ihe cluſter I firſt poke of continued to encreaſe 
from the 24 of Fuze at half an hour after 8 ar 
night, when it firſt, began to form jit (elf, till the 
13th, when the Pohpi began to detach themſelves 
from it; and there remained no more Ppon. the 
cluſter on the 15th. 

The Pol 72 Which are at the Fl $ of the 
principal branches are conſtantly the 1 they 
are thoſe Which divide themſelves the moſt fre- 
quently, and one of the 2 Polypi, reſulting from 
this diviſion is generally larger than the other. The 
largeſt remains at the end of the principal branch, 
whillt the leſſer, ſerves to form a lateral brarich,. and 
is it ſelf the principal of all the Fohpi Which that 
lateral branch is to bear. 

One can hardly now be without curioſity to 
know, what thoſe round bodies really are; thole fort 
of bulbs which contain. in themſelves the principle, 
trom whence theſe whole cluſters. we are ſpeaking 
of are to be produced. What gives origin to theſe 
bulbous bodies? Are they produced in the cluſters 
by diviſions and ſubdiviſions, as the Polypi them- 
ſelyes are, which in other ſpecies are themſelves the 
principles of the cluſters? In theſe other ſpecies, 
every Polypus may become the principle of a cluſter 
and of a groupe of Polypi, as ſoon as it has detached 
it ſelf from the cluſter where it had its origin. 
When one of theſe has once fixed alone any where 
and divided it ſelf, it no ways differs either in ſhape 
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or in ſize, from any of the Palypi that were in the 
cluſter it is now parted from, or from any of thoſe 
others that will be formed in the cluſter, it is by 
its own future diviſion and ſubdiviſions to produce. 
But how is it with the new ſpecies we are now con- 
fidering ? Does every Polypus among theſe, as ſoon 
as detached from the cluſter, fix ir ſelf alſo elſe- 
where, and there give origin to a new cluſter? Or 
are they only the bulbous bodies above mentioned, 
that have this prerogative, of being capable to pro- 
duce a new colony ? 
Theſe queſtions. and doubts greatly raifed my 
curioſity, from the time I firſt began to ſee the pro- 
greſs of a cluſter of Poſypi, formed by the diviſion 
and the ſubdiviſions of one of theſe round bulbous 
ſubſtances: and that which now follows, is what I 
have been able to collect from the various obferya- 
tions, and from the ſeveral experiments, which 1 
made, whilſt I was endeavouring to give my ſelf 
ſome ſatisfaction with relation to the ſame doubts 


and queſtions. 

To know, whether the Pol/yp; which detach them- 
ſelves from theſe cluſters do each of them contain 
in themſelves the principles of other new cluſters, 
I took all the precautions I had taken in other caſes, 
and ſuch as I had found caſily to ſucceed with the 
cluftering Polypi of other forts. But all was to no 
effect, and I could never find that any thing was 
produced by thefe Polypz ſo detached. I have there- 
fore all reaſon to pretume, that theſe Polyp; do not 
contain the principles of new cluſters, and it ſeems 
to me the moſt probable, that they all periſh without 
_ ever producing any thing whatſocyer. 

When 


9 


3 | 
When I firſt began to ſeek for the origin of the 
round bulbous bodies I have been ſpeaking of, I 
immediately recollected thoſe other round bodies I 
had before taken notice of, and which I at the firſt 
ſuſpected to be inſets preying upon theſe Palypi. 
I therefore again ſought for them in the cluſters 
already formed; I ſoon found ſeveral of them, and 
I perceived that they neither attacked the Polypz 
nor changed their ſituation. I then concluded that 
theſe round bodies were really the very bulbous 
ones in queſtion, and whoſe origin I was now ſeeking 


for: I applied my ſelf therefore to obſerve ſeveral 


of them, and theſe are the facts which I then diſ- 
covered. | 

Some days after the cluſters had begun to form 
themſclves, I ſaw come out, not from the extremities 
of the branches, but from the bodies of the branches 
themſelves in different places, ſmall round buds, 
which grew very faſt, and which arrived at their 
greateſt ſize in two or three days. Theſe bodies 


much reſembled the galls which grow on the leaves 


of oaks; they were placed upon the branches of 
the cluſters, juſt as thoſe galls are uſually 
upon the fibres of the leaves: and theſe bulbous 
ſubſtances do really contain the principles of the 
cluſters. : 8 | 
Two of three days after theſe bulbs have begun 
to form, they detach themfelves from the branches 
out of which they ſprung, and go away ſwimming 


till they can ſettle upon fome body, which they 


meet withall in the water, and to which they imme- 
diately fix themſelves by a ſhort pedicle. The bulbs 
are then nearly round only a little flatted on the 
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under ſide, the pedicles continually lengthen themſclves 
by degrees for about 24 hours, and during the fame 
time the bulbs alſo change their figure, and become 
nearly oval. There are in a cluſter but fon af chal theſe 
bulbs, in compariſon of the great number, of Poly pi 
that are upon the ſame; neither do theſe bulbs all 
come out at the ſame time. 
It is now eaſie to judge of the remarkable differ. 
ence there is between the two ſorts of cluſtering 
Polypi that are deſcribed in this paper. 
The cluſters. of the firſt ſpecies of Polypi. and 
thoſe of ſeyeral others which IJ have alſo obſerved, 
do all come from Polyp; detached from the cjuſ- 
ters alteady formed. But the cluſters of the'Polyp; 
of the, ſecond ſpecies here deſcribed, do not ariſe 
from Polypi detached from pther cluſters, but from 


ahi, 


and of a form very different * an 

Theſe buibous bodies are not formed like the 
Pol pi, by. the diviſion of others like themſelves, 
but they ſpring from the branches of the cluſter, as 
the flowers-and the fruits of a tree ſpring ban the 
branches of the ſame. 

In diverſe other ſpecies of Polypi, there are con- 
ſiderable intervals of time between their divilions. 
In the bulbous kind, if I may call it fo, the firſt 
diviſions are conſecutive and follow hard upon each 
other, nor is there any interval of time between 
them, until the bodies which are to divide have Al- 
ready acquired the ſhapes of Polypi. 5 

The cluſters of the bulbous ſort have an origin 
entirely different from thoſe of the other ſorts "of 
cluſtering Polyp;., Yet do theſe cluſters inlarge, 2 

the 
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the Polypi upon them multiply, in the ſame manner 
as thoſe of the other HO which I am acquainted 
with. 

As I relate facts that are new, and as I am alſo, 
if I may fo ſpeak, under the neceſſity of mentioning, 
new relations and analogies, I find my ſelf under 
great difficulties, to find proper terms to expreſs thoſe 
relations and analogies. 

I ſhall not here enlarge upon the analogies which 
may be found, between the origin of the minute 
animals I have been ſpeaking of, the origin of plants, 
and the production of thoſe other animals we have 
been hitherto more acquainted with. We ſhall better 
be able to judge of thoſe analogies, and to compare 
them together, when we ſhall come to know more both 
of plants and of animals, and when we ſhall have 
made obſervations upon greater numbers of them. 

The new and the ſurprizing facts, which the 
ftudy of natural hiſtory lays before us more and more 
every day, are fully ſufficient to convince us, that 
the nature both of plants and animals is as yet but 
very imperfetly known to us, and indeed much 
more imperfectiy than many have been apt to ima- 
gine. All we do know is but very little, in compa- 
pariſon of what yet remains to be known: and this 
conſideration ſhould prompt us, ſtill more aſſidu- 
ouſly and more diligently, to enquire after truth; 
as it ſhould at the ſame time alſo make us exceed- 
ingly circumſpect, and very cautious how we venture 
to make judgments upon the nature of things, or 
how we form to our ſelves general rules, from ſo 
icw e as we ate at preſent maſters of, 
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Explgnation of the figures in TAB. I. referred to, 


in the foregoing Paper. 


The 4th figurein Tas. I. repreſents the neceſſary appa- 
ratus, for obſerving commodiouſly and regularly a 
cluſtering Polypus with the microſcope. In the 
glaſs A, is the end of a peacock's feathcr „, e, F bent 
at c, and whoſe extremities are by the ſpring of 
the feather, kept cloſe againſt the ſides of the 
glaſs. At one of the ends F of the feather one of 
its beards is left on, which is long enough to 
faſten to it in m a ſlip of water horſctail 4}, upon 
which is a Polypus, which is by this means kept 
fo cloſe to the ſide of the glaſs, as to be within 
the reach of a magnifyer of a ſhort focus, ſuch as 
e. This magnifyer is ſcrewed on to a ring whoſe 
arm ug has at its extremity g a ball playing in a 
ſocket ſo as to make a joynt ; there are again 
other like joynts at H and z, and by the help of 
theſe the magnifyer may be moved cvery way, 
and be conveniently brought near to the object. 
The foot E is ſtuck into the board upon which 
the glaſs is placed. The light of a window in 
the day time is ſufficient to obſerve an object ſo 
placed within the glaſs, either with the bare eye, 
or with an hand-magnifyer : but if a magnifyer 
of a ſhort focus is neceſſary, the ſhutters muſt be 
cloſed, and a wax light muſt be placed behind the 
glaſs, at ſuch a height as to have its light fall di- 
realy upon the object; and a magnifyer ſo placed 
may rcmain if there is occaſion for ſeveral days 
inthe ſame poſture without any inconvenience. 
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The 5th figure exhibits a cluſter of Polypz, of the 

| "firſt of the two ſpecies deſcribed in this paper, 

and which is here conſiderably magnified. 

The 6th figure ſhews another cluſter of Polyp; of 
the ſame fort; the number of the Polypz here 
ſhewn is but ſmall, becauſe the cluſter was drawn 
as it appeared within 2 or 3 days after it had firſt 
begun to form it ſelf. One of the branches of 
this cluſter is partly contracted, and they may be 
ſeen in this ſcituation, when a branch after con- 
tracting it ſelf is again expanding to its ordinary 
ſtate. This cluſter is yet conſiderably more magni- 
fied than that exhibited in the 5th figure. 

The /th figure repreſents one branch of a cluſter of Po- 
typi of the ſecond ſpecies deſcribed in this paper. 
There may be ſcen upon this branch, beſides the Po- 
Hpi which are of a bell-like form, ſome of thoſe 
round bodies from which the cluſters of this kind of 
Polypz do firſt ſpring; and which remarkably. di- 
ſtinguiſh it from many other ſpecies. - = 

The 8th figure repreſents one of theſe round or glo- 
bular bodies, after it has parted it ſelf from the 
cluſter, has fixed it ſelf to ſome other body, and atter 
that the globule itſelf and its pedicle have begun 
tolengthen. It was in this condition on the ſecond 
day of June at 5 in the evening. | 

The gth figure exhibits the 2 bodies, that were formed 
by the parting of that repreſented in the 8th figure. 
This parting began at halt an hour after 8, and 
was completed at 9 the ſame evening. 

The 1oth figure repreſents the tour bodies, which 

were formed from the 2 repreſcnted in the gth 

figure ; and theſe four bodics were alſo formed be- 

fore 10 of the clock. 
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II. A colleffion of the magnetical Experiments 
Communicated to the Royal Society by 
Gowin Knight M. B. & F. R. S. in the 


Tears 1746 and 1747. 


I. 
| An account of ſome magnetical Experi- 
ments, exhibited before the Royal Society on 
Thurſday the 19th of February 1746, and 
of which the Preſident, who had before ſeen 
the ſame per formed with more deliberation 
on the 11th of the ſame month, was pleaſed 
20 make the following report. 


Road Feb. 19. EING on Wedneſday the r xth of this 
88 inſtant February at the houſe of Mr. 
Knight, I did there in company with our worthy bro- 
ther William Jones Eſq; ſee the following experi 


1 
ments; which Mr. Knight was deſirous I ſhould, as 
on this day, report to the Joczety : before whom he is 
alſo now prepared to exhibit the ſame, as well as the 
circumſtances of the place and the number of the 
company will allow. | 

He firſt produced two almoſt equal bars of 
hardened ſteel, to which he had communicated a 
ſtrong magnetic virtue. Theſe bars were nearly 
ſquare, each being of the length of about x5 inches 
and two tenths, and .of the breadth and thickneſs 


of a little more than half an inch: one of 1 
| 8 
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bars weighed 2 pounds and 6 pennyweight Troy, 
the other 4 pennyweight leſs than 2 pounds; and 


either of them readyly lifted with one of its ends 
better than 3 pounds and a half. 

Theſe bars were then laid down on a table, fo as 
to be nearly in one and the ſame ſtrait line, the 
north pole of the one being next to the fouth pole 
of the other, and at the diſtance of about an inch 
from it: that is to ſay, that the north poles of both 
bars were pointed the ſame way, but without any 
regard to the poſition of the natural meridian. 

Mr. Knight then produced a piece of natural mag- 
net, which was one of the ſame he had formerly made 
ule of, in ſome experiments he had before ſhewed to 
the Royal Society. This 
inch and , in breadth Z;, and in thickneſs about 
2. of an inch at a medium, being conſiderably 
thicker at the one end than at the orher. | 

This piece of magnet was then applied, ſo as to 
he between the 2 firſt mentioned bars, with its thin 
end cloſe to the north pole of one of them, and its 
thick end cloſe to the ſouth pole of the other, 
After it had lain in this poſition a few moments, it 
was taken out, and upon preſenting it to the mag- 
netic needle of a ſmall compaſs box, it was obſerved 
that its thinner end, the ſame which had juſt been 
contiguous to the north pole of one of the bars, at- 
trated the north end of the needle; and that the 
thicker end, the ſame which had been conriguous to 
ſouth pole of the other bar, attracted the fouth end 
of the ſame needle. | 

This ſame piece of ſtone was then again put in 
betwcen the bars, but in a contrary poſition ; the 
thicker end now lying next to the north pole of one of 
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piece was in length an | 
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the bars, and the thinner end next to the ſouth pole 
of the other. After a few moments it was again taken 
out, and preſented as before to the compals-box: 
when it was found that the thinn end now attracted 
the ſouth end of the magnetic needle, and that the 
thicker end attracted the north end of the ſame. 

The piece of ſtone was then again placed between 
the bars as at the firſt, and being again taken our 
and preſented to the compaſs-box : the thin end was 
again found as at the firſt to draw the north end, and 
the thick end to draw the ſouth end of the needle. 

This ſame piece of magnet was then again placed 
between the bars, but in a poſition at right angles 
to both the former, one of its ſides being now con 
tiguous to the north pole of one of the bars, and its 
other ſide -to the ſouth pole of the other. Afﬀeer 
which being again in a few moments taken out, 
and preſented to the compaſs- box as before; it was 
found that the ſide which had been in contact with 
the north pole of one of the bars, did attract the north 
end of the needle, and that the other ſide which had 
been in contact with the ſouth pole of the other bar, 
did attract the ſouth end of the ſame needle: whilſt 
the two ends of the ſtone-in which the polarity 
was before obſerved, were now found to be indifferent 
to either end of the needle ; ſo that the line of direc- 
tion of the poles in the ſtone now lay at right angles to 
the poſition in which it was ſcituated in the former 
Experiments. 

Mr. Knight then produced two ſteel needles, of 
the ſame ſort as thoſe which are uſually fixed to the 
cards of ſea-compaſſes. Theſe needles were of the 
length of 5 inches and &, and weighed. ſeverally 
with their caps 7 penny weight eight, and 7 penny- 

| weight 
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weight nine grains; one of theſe was tempered and 
of a blew colour, and the other was quite hard, 
He alſo produced two iron weights, ſeverally weigh- 
ing 14 penny weight 22 grains, and 15 pennyweight 
7 grains, both nearly of a cylindrical form, but with 
one of the ends rounded off. 

The 2 large bars were then placed in a line, as 
in the former experiments, but with their ends ſo 
near together, as only to admit of the cap of one 
the needles between them. 

The tempered needle was then placed flat upon 
the bars, ſo that nearly one half of it reſted upon 
one bar, and the other half upon the other, the cap 
lying between the two. The needle was preſſed 
cloſe to the bars in this poſition, after which the 
bars were drawn away, both at the ſame time con- 
trarywiſe, till they were clear of the needle; and 
this operation was repeated three or four times : after 
which that end of the needle which had reſted upon 
the northern part of one of the bars, was found ftrongly 
to attract the north end of the needle in the compals- 
box; and the other end which had reſted upon the 
ſouthern part of the other bar, was found to attract in 
like manner the ſouth end of the ſame needle in the 
box. The power of attraQtion alſo acquired by this 
needle appeared to be very conſiderable, it lifting 
calily with either of its ends, the two iron weights 
above mentioned, when cemented the one to the 
other with wax, and weighing together 1 ounce 
Io pennyweights 5 grains. 

The hard needle was then applied to the bars 
like the other and with the very ſame fucceſs, it 
lifted alſo, as the other had done, both the weights 
together. 
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The two needles were then themſelves applied to 
each other, firſt the northern half of the one, in a con- 
trary direction, to the northern half of the other; and 
then the ſouthern half of the firſt, in a like contrary di- 
rection to the ſouthern half of the laſt; and from theſe 
ſeveral poſitions, they were ſevetally drawn till they 
were clear of each other, and this ſeveral times ſuc- 
ceſſively: after which operation it was found, that the 
tempered needle had loſt ſo far its virtue, that its 
northern end had hardly any effect upon the needle 
in the box; that its ſouthern end even began to at- 
tract the contrary end of the needle from what it 
did before, and thar it was no longer able to lift 
at either of its ends any ſenſible weight. 

But as to the hard needle, that ill retained 2 
conſiderable ſhare of its former virtue; its ends till 
ſtrongly drawing the ſame ends of the needle in the 
compaſs-box as they drew before, and cither of them 
lifting with cafc the hcavier of the two above-men- 
tioned weights. 

Mr. Knight then produced one of his common 
ſmall magnetic bars; the which being applied to the 
2 large bars, in the ſame manner as 
the needles had been applicd to the ſame, but in . 
poſition contrary to that of its prelent polarity , it 
had its poles thereby counterchanged or we Hb 
and was found to lift at that which was now become 
its northern end, the weight of. 6 ounces 8 Penny 


weight and 5 grains. 


He laſtly produced one of his large artificial 
armed magnets, compoſed of feveral "thin plates 
of ſteel cramped together, with which he acquainted 
us he had ſome time before lifred 36 pounds, 


and 


i 
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and with which he did now actually lift before us 31 
pounds 9 ounces and three fourths. 

The temper'd needle ſpoken of above, and which 
had nearly loſt all its virtue, had the ſame again re- 
ſtored in great meaſure, upon being touched in the 
common way, on the armed poles .of this artificial 
magnet; after which it diſcovered a ſtrong verticity, 
and was able to lift at one of its ends, the heavier 
of the 2 abovementioned weights, that is to ſay 
ſomewhat more than three quarters of an ounce. 


obſerved, a conſiderable part of the virtue it had 
acquired by the touch of the large ſteel bars, was 
laſtly touched alſo in a contrary. ſenſe, upon the 
armed poles of this artificial magnet; whereby it not 
only loſt the polarity yet remaining, but acquired a 
new one the other way, it would not however after 
this laſt touch lift more than nine penny weight. 

This is the true ſubſtance of the minutes I took, 
when theſe experiments were made, and which I 
preſume will now be verified by thoſe Mr. Knight 
is here prepared to ſhew. 


AFTER the reading of this report, Mr. Knight 
did accordingly produce before the Society the two 
large.bars and all the other particulars therein men- 
tioned, with which he publicly repeated all the 
ſame experiments; which notwithſtanding the diſad- 
vantagious circumſtances of the place, ſucceeded 
perfectly in every particular, and to the entire ſatiſ- 
faction of all the company. 


It 


The hard needle which ſtill retained, as has been 
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It was. then further propoſed, that the temper's 
needle, having its virtue again dgftraxed> ſhould be 
touched upon the fine armed Te##eMa>belonging to 
the Society, which was the noble preſent af their 
late worthy member the Right Honourable James 
Earl of Abercorn, which is eſttemed one of the beſt 
in England, and is ſaid to have lifted in his Lord- 
ſhip's hands upwards of 40 pounds: the ſame was 
immediately brought, and the needle being: touched 
therewith, was found to have acquired a ſtrong po- 
larity, and to lift about the ſame weight, as when 
it was before touched upon Mr. Knights large armed 
artificial magnet; that is to ſay about fifteen penny- 


weight. 


Il. 


An Account of ſome new Experiments /ately 


made with Artificial Magnets, by the ſame. 


| 3 June 4, 1747. 
Read July 2. HE Apparatus for touching of 
1747. Needles, which I ſometime ſince 
had the Honour to ſhew before the Royal Society, 
Was as perfect as I could have wiſhd, as far as 
relates to the intended Uſe of it: Bat the man- 
ner in which the two Bars were diſpoſed in 
their Caſes made the Length of them ſomething in- 
commodious, eſpecially in thoſe of the largeſt Size. 
This made me deſirous of trying if ſome Method 
could not be found out of placing the Bars parallel 
to each other without Danger of weakening their 
Force, by which means the Caſes would be reduced 
to half their Length. I remembered that ſome Years 


ago, 


[66] 
ago I had tried ſome Experiments to this Purpoſe, by 


placing ſome Bars parallel and in Contact, but ſo 
that their Poles were turned different ways: in 
which Poſition I found the Virtue of ſome of them 
remain d pretty entire, but that others were weakened 
thereby. I imagin d the Reaſon of their loſing their 
Force was this; that the magnetic Virtue was by 
d 
Bar into that of the other in Contact with it, and 
thereby was hinder d from arriving at the Ends in its 
full Vigour. The Reaſon why ſome ſuffer'd more than 
others was doubtleſs to be aſcrib'd to their Differ- 
ence in Temper. I repeated the Experiment about 
two Manths ago, with a little Alteration. I placed 
the Bars parallel with their Poles in an alternate Po- 
ſition, as before, but not in Contact, having kept 
them at the Diſtance of about a Quarter of an Inch. 
Then I apply d to their Ends two Pieces of ſoft Iron. 
Each Piece was laid acroſs from the North End of 
one Bar to the South of the other, in the ſame 
manner as the Lifter is applied to the Feet of an 
armed Loadſtone. The Intent of this was to draw 
the magnetic Virtue thereby down to the Ends of 
the Bars, and to convey it through the Pieces of 
Iron from one to the other. In this Condition I let 
them lie for about a Month, and then tried if they 
would lift the ſame Weight as before, which I found 
they did, and I thought with more Vigour. After 
this I repcated the Experiment with other Bars of 
various Sizes, and with the ſame Succeſs: I have 
therefore now ventur'd to fit them up in Caſes in 
the manner juſt deſcribed. 
Rrrre 


egrees habituated to paſs out of the Side of one 
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The Succeſs of this Experiment : had: led me to 
another Improvement: L provided à Cafe: of Braſs 
that would juſt contain two 4 4 ſuch as are ſold for 
half a Guinea. At one Endl of the Cafe were fixed 
two Feet of ſoft Iron, like thoſe of an armed Load- 
ſtone, the upper Surface of which was! within the 
Caſe in Contact with the Ends of the two Bars: 
which being parallel to each other, and their Poles 
in an alternate Poſition, the North: End of nc Bar 
will be in Contact with one of the: Feet, and —— 
End of the other Bar will be in like manner apply d 
to the Surface of the other Foot. — 
Lifter to this new kind of Armour, I found I was 
able to ſupport a Weight of about 6. Pounds: The 
Bars are kept aſunder at the: Diſtance of about a 
Quarter of an Inch, by a Slip of Wood, which flides 
in betwixt them. 

An Inftrument thus conſtructed ſeems * of 
anſwering all the Purpoſes for which Loadſtones are 
uſed; for when the Bars are taken out of the Caſe, 
they are fit for touching Needles, or other magneti- 
cal Uſes, which may require ſingle Bars; when in 
the Caſe, the Whole together becomes an armed 
Magnet, able to lift a conſiderable Weight. And 
if we want to ſeparate iron Filings from thoſe of 
other Metals, the Feet and all the lower Part of the 
Caſe will take them up in great Plenty, and by 
drawing the Bars a little way out of * Caſe the 


_ will fall off. 


Reber. 175 "HE, Car of the 1 Pheno- 
17 —_ ; * of Ns Loadſtone has hitherto. 
5 our Know ge, though diligently inquired: 
alen by Men of theAbilities. Such a Dif — 5 not: 
to be * without long Experience, and a great Va- 
riety of Facts: And the Nature of the "Subject 3 is ſach, 


we find ourſelves perplexed. The Concluſions we 
þ 22h from ſome Experiments are ſcemingly contra 
dicted by others: and yet theſe ſeeming 8 
are oft times very reconcilcable upon further 2 
rience. If what I am about to lay * the Sory 
will in any-wiſe contribute to remove N Dig. 
2 culties, 1 am in Hopes if will not be unacceptable, 


Wong! ſhould not ſo. properly. explain the Natu 
of the Cauſe, as the Mannes 


but have not been ſo much Nr $0 1 $ thay 
teem 10.4 ſerve, 1147613 an 34 125 
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The magnetic Matter of 4 3 —— in 4 


Stream from one Pole ta the other internally, 


and is then carried batk in curve Lines exter- 
V. bill it arriurs again af the Pole where it 


Sf entered, ta be again admitted. 
Rrrr 2 


that the more Facts we are acquainted with, the more 
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r in which it acts. 
Many of theſe Experiments ate not akogether new, 
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Experiment I. 
H we lay a magnetical Body under a Piece ot 
Paper or Glaſs that is ſtrewed over with ſteel Filings 
or magnetical Sand, and by ſtrixing the Table put 
the Filings in Motion, they will readily diſpoſe 
themſelves in ſuch a manner as to repreſent, with 
great Exactneſs, the Courſe of the magnetic Matter. 
Steel rendered magnetical is beft for this Purpoſe, 
becauſe it is of a more uniform Texture, than' Eoad- 
ſtones, and will on that account exhibit a more regu - 
lar Appearance. By this Experiment the curve Lines 
in which the magnetical Matter returns back to the 
Pole where it firſt enter d are accurately expreſſed 
by the Arrangement of the Filings. The largeſt 
Curves are ſuch as take their Riſe from one Polar 
Surface, and are extended to the other; being larger 
in proportion as they ariſe nearer the Axis or Centre 
of the polar Surface. Thoſe Curves which ariſe 
from the Sides of a magnetical Body are always in- 
terior to thoſe which ariſe from the polar Surface; 
and are lefs and leſs in proportion to their Diſtance 
from the Ends, If any one ſhould doubt, whether 
the magnetical Matter, which thus diſpofes the Fi- 
lings, is really moving back in a Direction contrary 
to that with which it paſſes through the magnetical 
Body ; let him try it in different Parts with a ſmall 
Compaſs Needle, and the Fact will appear beyond 
Diſpute. 8 5 IK. CG 


Ep. l. 8 
The larger the Diſtance is from Pole to Pole in 
different Magnets, the larger will theſe _— 
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is appears from 4.4 Magnets of different * 
25 


And this is the Reaſon why in the fame 
2 the Curves are leſs in proportion to their 

ater Diſtance from the Ends of the Bars. For 
the Poles. from whence theſe Curves ariſe are pro- 
portionably nearer each other. 1 


Exp. III. 


If the South Pole of one Magnet be oppoſed t to 
the North of another, moſt of the magnetic Matter 
is carried directly out of one into the other: and 
does not return back in curve Lines till after having 
paſſed through both Magnets. It appears from the 
Arrangement of the Filings that the magnetic Mat- 
ter proceeding from the polar Surface does not now 
diverge from the Axis as before, but runs more in 
ſtreight Lines till it arrives at the polar Surface of 
the other Magnet. The Curves ariſing from the 
Sides, which before were bent towards the oppoſite 
End of the ſame Magnet, are many of them now 
bent the contrary Way towards the correſponding 
Sides of the other Magnet. Thoſe which are not 
bent the contrary Way are ſuch as are too remote 
from the oppoſed Pole of the other Magnet to be 
influenced thereby ; and therefore continue their na- 
tural LAG 1 


DR Exp. IV. 
Win hs Bars are in the Poſition of the lat Ex- 


periment, if a ſmall Loadſtone be placed in the 


Stream running from one to the other in any Po- 


——_ JU, the Stream will paſs —_ the 
tone: 
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"5 the North or SET of two W 
oppoſed to each other, the Filings will exhibit the 
Appearance of two Streams meeting ; and the 
Curves of cach will all be turned towards the op- 
poſtte Pole of the ſame Magnet. The Appearance 
5 altogether the ſame, whether the two North or 
two South Poles be oppoſed to each other. 80 
that it is not to be determined from any of theſe 
Experiments at which of the Poles the magnictic 
Stream enters. As we Have ſome Reaſon to think 
it enters at the North Pole; we may ſuppoſe that 
the Caſe, without Danger of Errour; provided we 
build nothing upon the Suppoſition, but Wat Would 
hold good . mut andis) if the contrary mould 
be true. This being ſuppoſed, when the South 
Poles are oppoſite, the two Streams coming. out at 
them are directly contrary, whereby the magnetic 
Matter is accumulated, -and- therefore diverges fo 
much the fafler to return back to the North 
Poles. When the North Poles are - oppoſed to 
each other, the Streams of magnetic Matter re- 
turning from the South Poles are e diretly contrary's 
and by crouding at once towards each polar Surface 
are accumulated betwixt them, and CONTErge to- 
wards them fo much the faſte rr. 
Theſe ſiye Experiments ſeem; ſufficient to efablith 
the T ruth-of the Propoſition 8 
de men to the lame Purpoſe. lane der 
7 Prop. 
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Prop. 2. 


The immediate Cauſe, why tv « or more magnetical 
 Hoates attratt each — 4 is the Flux of one and 
the fame Stream 1 — Matter * 


them. 


Exp. VL 

It appeared in the third Experiment, that when 
the South Pole of one Magnet was oppoſed to the 
North of another, a Stream of magnetic Matter 
was carried from one to the other, and did not te- 
turn back to the Pole where it firſt entered, till after 
having paſſed through both Bars: and it is needleſs 
to obſerve that two Bars in this Poſition are in a 
State of Attraction. The fifth Experiment ſhewed, 
that when the two South or North Poles were op- 
poſed, there was no Stream common to both. 
Now it is well known, that magnetical Bodies in: 
this Situation are ſo far from attracting, that they 
ſtrongly repel each other. If the third Experiment 
be repeated, with the Magnets placed at different 
Diſtances from each other, we ſhall find that more 
of the magnetical Matter will paſs from one polar 
Surface to the other, in proportion as the Diſtance 
betwixt is leſs. The Attraction is therefore greater 
as the Diſtances diminiſh. And at Diſtances where 
none of the magnetic Stream paſſes from one Mag- 
net to the other, there is no Sign of Attraction. 
So that this Cauſe is not only coexiſtent with the 
Effect, but alſo proportionable thereto, 


Exp. 
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If a Piece of ſoft Iron which has no fixed Mag- 
netiſm is any where placed in the magnetical Stream, 
it will be in a State of Attraction whilſt it remains 
in that Stream, and no longer. 


Exp. VIII. 


A Ball of ſoft Iron in Contact with the Pole of a 
Magnet will attract a ſecond Ball, and that a third, 
and ſo on, till the Stream becomes too weak to 
produce an Attraction ſufficient to * a greater 
Weight. 
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Having hung a Number of Balls to each other, 
by ——— the firſt to the North Pole of a Magnet, 
upon preſenting the South of another Magnet to 
one of the middle Balls; all thoſe below. it will 
thereby be deprived of the magnetic Stream, and 
inftantly loſing their Power of Attraction fall aſun- 
der : the Ball, to which the Magnet was applicd, 
will be attracted by 
remain ſuſpended. But if the North End of a Mag- 
net be preſented, then the Ball to which it is ap- 

ply d will alſo drop. 


Exp. X. 
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In a Magnet unarmed the magnetic Stream is car- 


ried back on all Sides in curve Lines to the contrary 
Pole, 


it, and all the others will fill 
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Pole, as was ſeen in Experiment I. but when Ar- 
mour is applyed to each Pole, the magnetic Matter 
is thereby conducted to the Feet of the Armour; 
and a Lifter being thus apply'd to the Feet, the 
whole Stream coming out at one Pole is carried 
back through it to the other; by which means the 
Lifter is made to adhere to the Feet of the Armour 
with very great Force. When the Lifter is thus in 
Contact, the Magnet ſeems externally to have loſt 
the greateſt Part of its Force; though in Reality it 
never acted with more. If inſtead of the Lifter we 
| ſuſpend a Number of Iron Balls in Contact, they 
will adhere together, and hang like a Bracelet be- 
twixt the two Feet; the returning Stream paſling 
now through them, as before through the Lifter. 
Preſent the Pole of a Magnet, and they inſtantly 
fall aſunder. 


Prop. III. | 

| \ Wi 

The immediate Cauſe of magnetic Repulſion is the If 
| 


Conflux and Accumulation of the magnetic Mats 
Ter. 


It appeared in the fifth Experiment, that the ſame 117 
Poles of two different Magnets being oppoſed to ! 
each other, there was a Conflux and Accumulation 
of the magnetic Matter; and we find by Experience 
that all magnetical Bodies in a like Situation are in 


a State of Repulſion. 
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Exp. XI. 
Two ſmall Bars, the one hard, the other of a 


Spring Temper, being both magnetical Matter, were 
Si oppoſed 


— 


— — — 


oppoſed to each other, South to South; the Filings 
produced the fame Appearance of Repulſion, as de- 
ſcribed in the fifth Experiment; then the Bars being 
brought ſo near as to touch each other at the ſame 
Poles, the Repulſion was inftantly changed into At- 
traction. 


III. 4 Diſcourſe concerning the Uſefulneſs of 
Thermometers in Chemical Experiments; 
and concerning the Principles on. which 
the Thermometers now in Uſe have been 
conſtrufted ; together with the Deſcription 

and Uſes of a Metalline Thermometer, 
newly invented by Cromwell Mortimer 


M. D. Sec. R. S. &c. 


Read May 8. 1735. Do = | 
here printed with ſome HEMISTRY being the moſt ex- 


AHherations. | tenſive Branch of Experimental 
Philoſophy, hath turniſh'd Mankind with the greateſt 
Number of curious and uſeful Diſcoveries; for not 
only the Art of ſeparating Metals from their Ores, of 
which Metals are form'd ſuch Variety of uſeful In- 
ſtruments, but likewiſe Cookery, which is ſo much 
concern'd about the Food of Mankind during Health, 
and alſo Pharmacy, which furniſhes Medicines for 
the reſtoring Health when loſt, the Art of Dyeing, 
and many other uſeful Manufactures, ail owe their 
Improvements to this Science ; many of which have 
been light on unexpectedly by the Operator, while 
4 bY | he 


| 
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he had ſomething elſe in View : but in many Caſes 
the Chemilts complain, that, having once acciden- 
tally light on a curious Experiment, upon endea- 


vouring to repeat it, they have never been able to 
make their Proceſs ſucceed exactly, as it did the 


firſt time, notwithſtanding that they made uſe of 


the ſame Materials, in the ſame Quantity, and con- 
ducted the Proceſs thro exactly the ſame Operations, 
Where then muſt the Cauſe of the Miknerkie lie? 
Surely in the Degree of Heat made uſe of in the 
two Experiments: For, in many common Opera- 
tions, how uſual is it for a Preparation to be ſpoiled 
either by too little, or, moſt commonly, by too 
much Fire, too long or too ſhort a time applied! 
In order therefore to” preyent theſe many Miſcar- 
riages, T would adviſe the Chemiſt, in his Ope- 
rations, to obſerve his Clock with as much Exact- 
neſs as the 1 doth in his Obſervations; 
and in order to know to a Certainty the very De- 
grees of Heat he ever made uſe of in any Proceſs, 
that ſo he may be able to repeat and continue the 
ſame again in any Repetitions of the ſame Experiment, 
let him have his Laboratory furniſh'd with various 
Sorts of Thermometers, proportion'd to the Degree 
of Heat he intends to make uſe of. He will find 
theſe Inſtruments as uſeful to him in his Proceſſes, 
as they have proved to the curious Gardener in his 
Stoves, who by them is taught to keep his Plants in 


the ſame Degrees of Heat, as are natural to them in 


their reſpective Climates ; which hath been ſet forth 
in Tables, after a yery ingenious manner, by Mr. 


Sf C 2 |  Sheldrake 
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* Sheldrake of Norwich. And beſides the enabling 
him to perform his Operations with more Exactneſs, 
theſe Inſtruments would ſave him a great deal of 
Fuel ; for as Liquors, while boiling, are not capa- 
ble of receiving a greater Degree of Heat, all Fuel 
which is uſed more than to keep them in that State 
is uſcleſs; and the like happens in many other 
Caſes. 8 

Theſe Inſtruments would alſo be of great Service to 
Maltſters, Brewers, Diſtillers, and Vinegar-makers; for, 
by Thermometers placed in different Parts of the Heap 
of wetted Malt, the proper Heat for its ſprouting 
might be determined, and then regulated : The ſame 
for the Heat of the Kiln when the Malt is ſpread on 
it. By Thermometers the Brewer may alcertain the 
Heat of the Water when he pours it upon the Malt, 
the Heat of the Wort when he fets it to work, and 
the Heat while working: And in the like manner 
the Diſtiller and Vinegar-maker, in a Word, every 
Artificer, who employs Heat in bis Buſineſs, may 
by theſe Inſtruments be certain of every Degree ne- 
ceſſary in each Part of his Woak. 

Many Experiments ſhew, that all known Bodies, 
whether fluid or ſolid, increaſe their Bulk or rarefy 
by an Addition of Heat; and, on the contrary, con- 
tract or become more denſe by the Diminution of 
Heat, which is the Preſence of Cold: And theſe 
Alterations are always more or leſs ſenſible in pro- 
portion to the natural Rarity or Denſity of the 
Bodies. The 


— 


— 


* Now Truſs-maker over againſt the End of Suffo/k-freet near 


 Charing-Crofs, London, 1748. 
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The Air we live in, as it is the moſt rare 
and light Fluid, fo are its Alterations the moſt fen- 
ſible; and indeed I know of no Experiments which 
determine how far it is capable of being expanded 
by Heat, or condenſed by Cold; only we find that 
it will make its Way thro any Fluid in which it lay 
dormant, when its elaſtic Property is rouzed by the 
Approach of ſuch an Heat as will make the Fluid boil. 
On the other hand, when comprefs'd by a Fluid fo 
contracted by Cold, as to freeze, or become ſolid, 
its Elaſticity will only bear a certain Degree of Com- 
preſſion, till the Force wherewith it endeavours to 
reſtore itſclf, exceeds the Force by. which the Parts 
of the Solid, that confines it, adhere to each other, 
and ſo burſts its Priſon ; as we often ſee during hard 
Froſts in Ice, and likewiſe Glaſs, and other hard Bo- 
dies, whoſe Parts cannot ſtretch g. 

Next to Air is Alcohol, or the higheſt rectified 
Spirit of Wine : This, Water, and all other Liquids, 
are capable of receiving no greater Degree of Heat 
than what makes them boil, as was firſt demonſtrated 
by Monſieur Amontons, a Member of the Royal 
Academy des Sciences at Paris; but-that ingenious 
Inventor of the Quickſilver Thermometer Mr. Fah- 
reubeit hath diſcover'd, that when the Barometer 
marks a greater Preſſure of the Atmoſphere, the 
fame Liquor will receive 8 or 9 Degrees more of 

Heat than when the Barometer is at the loweſt. 
From hence the great Profeſſor Boerhaave gives the 

Hint, that, from nice Experiments being made of 
the different Degrees of Heat mark d by a Thermo- 
meter in boiling Water compared with the differ- 
ent Heights of the Barometer, and Tables formed 
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upon them, a Thermometer applied to boiling Wa- 
ter might, at Sea, Where the Motion of the Ship 
hinders Obſervations with the Barometer, ſerve to 
determine the Difference of the Gravity of the At- 

moſphere. - See his Chemiſtry, Tom. I. p. 171. 
Theſe, and all other Liquids, by a certain deter- 
minate Degree of Cold peculiar to cach fort; loſe their 
Fluidity, and freeze, or becomefolid, but not in the 
ſame Order as by Heat they boil; for by Coid Oil or 
Water is ſooner frozen than Spirit of Wine, ho Spirit 
of Wine will boil ſooner than Oil or Water. All ſolid 
Bodies likewiſe, as Minerals, Metals, and even Stones, 
will become fluid, or melt, at a certain Degree of 
Heat peculiar to each Species; and, when thoroughly 
melted, it is probable they are capable of receiving 
no higher Degree of Heat; and, on the Abſcnce of 
that Heat to a certain Degree, they all return to 
their natural ſolid State. Hence we may reaſonably 
conclude, that Solidity is theanatural State of ail Bo- 
dies; and that ſome are only accidentally fluid, be- 
cauſe their Conſtitution is ſuch. as to melt by thoſe 
Degrees of Heat which our, Atmoſphere is moſt com- 
monly ſubject to. All ſolid Bodies are obſerved to 
contract themſelves into ſmailer Dimenſions, by Cold, 
and gradually to expand themſelves at the Approach. 
of Heat, till at laſt, being by Heat forc'd to the greateſt 
Degree of Expanſion, the Particles of which they are 
compoſed loſing their Coheſion, they become fluid; 
but no Experiments have yet been made, which de- 
termine whether Solids, expoſed to Cold beyond 
certain Degrees, will ceaſe to contract any more. 
The learned Dr. Muſchenbroek, Prof. of Aſtronomy 
at Utrecht, and F. R. F. hath lately invented a very 
5 : ingenious 
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ingenious Inſtrument, which he calls a Pyromerer 
and which Dr. Deſag uliers hath made ſome Im- 
provements to * ; a Rl Deſcription of which he 
hath given in his Courſe of l Philoſo- 
phy, Vol. I. p. 421. Cc. By this Inſtrument the 
Elongation of Rods of "al; Sorts of Metals by the 
Approach of a certain Number of Flames of a Spi- 
rit-Lamp, and likewiſe their as ſudden Contraction, 
on the extinguiſhing one or more of thoſe Flames, 
is render d ſenſible to the Eye: Which ſufficiently 
evidences the Matter of Fact, od puts it beyond. all 
Doubt. 

From the above · mention d Property of Bodies 
contracting and expanding in Cold and Heat, have 
all Thermometers been conſtructed, that have ever 
been made uſe of in order to obſerye and compare 
the different Degrees of Heat, either in our Atmo- 
ſphere, or in other Bodies. The moſt ſimple and 
moſt ſenſible of any is that aërcal Thermometer de- 
ſcribed by the great Mr. Boyle, in his New Experi- 
ments and Obſervations rib Cold, Lond. 1683. 
470. p. 39. It conſiſts of a glaſs Bubble, with a 
very flender Stem not higger than. a Raven's Quill. 
The Bubble is left full of Air, and a few Drops of 
Water being convey'd into the Stem in an erect 
Poſition, will there remain ſuſpended to a certain 
Height; but, by the leaſt Addition of Heat, the Air 
in the Bubblc expanding will puſh the Water up 
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This Inſtrument hath ſince been greatly improved by that ingenious 
Watch-maker Mr. John Ellicot, F. R. S. See Phil. Tranſ. Ne, 443. 
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higher ; or, by the Approach of Cold, the Air con: 
tracting, the Water will fall lower in the Stem. This 
Inſtrument may be of Uſe in ſmall Degrees of Heat, 
and in Cold, till the Water begins to freeze, when 
ir becomes uſeleſs. 

The next in Order of Senſibility ! 1s that firſt in- 
vented by Cornelius Drebbelius of Alcmar, and 
improved by Boerhaave. (Sce his Chemiſtry, Tom. 1. 
p- 132, & 153.) It conſiſts of an hollow glaſs Lens 
joined to a Stem of a larger Size than in the pre- 
ceding, and a Baſon into which the End of the 
Stem is inverted. The Air in the Lens muſt be ſo 
much rarefied, that the Stem being inverted into a 
tinged Liquor in the Baſon, the Liquor will riſe up 
ſome way in the Stem ; then, by the Application 
of Heat to the Lens, the Liquor in the Stem will be 
puſh'd down, and by Cold the Liquor will riſe up. 
This Inſtrument will give Notice of the ſmalleſt 
Changes in the Air; but it cannot be immerſed 
into any Liquid for chemical Experiments, unleſs 
the Stem were made much longer, and bent down 
in Form of a Syphon: But even then ir would be 
very unhandy, and, like the preceding, it would 
never ſerve for any Degree below what would 
freeze the Liquor made uſe of, nor for any above 
what would force out the confin'd Air through the 
Liquor in the Baſon. Beſides, both theſe Inſtru- 
ments, being ſubject to the Preſſure of the Atmo- 
ſphere, are not proper, without comparing the Ba- 
rometer at the ſame time, to determine the Degrees 


of Heat at a great Diſtance of Time between each 
Experiment. 


The 
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The moſt uſual Sort of Thermometers is that de- 
ſcribed in the Account of the Experiments by the Aca- 
demy of Cemento; which being the common ones, 
made of Spirit ot Wine ting d, it is needleſs rodeſcribe. 
The Bounds of the Degrees of Heat which theſe 
will meaſure, and which is commonly called the 
Range of the Inſtrument, are from the Degrec 
which freezes Spirit of Wine, up to that which 
makes it boil. The Spirit- Thermometers, commonly 
made here in London, are fo graduated, that when 
the Spirit is ratefied to the Degree that the moſt 
ſultry Sunſhine commonly known in our Climate 
of 51 N. Lat. can raiſc it, there is placed the 
Mark ©. or Degree of no Cold. Some few are 
mark'd 10 or 20 above this, if they are deſign'd to 
be uſed in hotter Climates ; but all are graduated 
downwards from this: So that the 45. is the Point 
of temperate, and 65?. is the Point of freezing, 
and Io“. is plac'd juſt above the Ball. But the 
moſt accurate Spirit-Thermometers are thoſe lately 
made by the .ingenious Mr. Reaumur, Member of 
the Royal Academy of Sciences at Paris; he hath 
taken a great deal of Pains, and uſed great Exactneſs, 
in fixing the certain Points of freezing of Water, 
of temperate Air, and boiling Water. He deter- 
mines the freezing Point, by leaving his Thermo- 
meter a conſiderable time in Water, into which is 
put a good deal of Ice, at a time when the Water 
would not freeze of itſelf; and this he marks o. or 
the Degree of no Heat; and his Scale is mark'd 
with Numbers running downwards from o. mea- 
ſuring the Degrees of Cold, and upwards meaſuring 
the Degrees of Heat: At 10+ upwards he marks 
Tttt the 
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the Point of Temperate, which he determines by 


placing his Inſtrument in a ſubterranean Cavern, 


which is neither affected by Froſt not Sunſhine, but 
is obſerved to keep an equable Temperature all the 
Year round; ſuch as deep Cellars and Wine Vaults 
commonly do. In boiling Water he finds that his 
Thermometer riſes to his Soth Diviſion,* or 80 De- 
grces, which are formed by dividing the Spirit when 
condenſed to the freezing Point, into looo cqual 
Parts; ſo that, with the Heat which makes Water 
boil, the Spirit is expanded only 7525, more than 
with the Cold which freezes Water. 

Theſe Spirit-Thermometers are of Uſe in Experi- 
ments where ſomewhat greater Cold than the freez- 
ing of Water is required; but they can never be of 
Uſe in any Degrees of Heat beyond the boiling of 
the Spirit itſelf; becauſe it then becomes volatile, 
or riſes up in Steam, and not only expands no more, 
but likewiſe the Quantity is diminiſhed by the Parti- 
cles which fly up from the Surface of the Liquor, 
and arc ſuſpended in the Top of the Tube. 

Many have filled their Thermometers with various 
Sorts of Oils : Theſe indeed will meature many 


Degrees above the boiling of Water, till they boil 


themſelves; and then they have the ſame Defect as the 
Spirit 


— ——___ — 
— — 


* But, with Submiſſion to ſo great a Man, I cannot apprehend 
that his I hermometers, when the Spirits are raiſed up to 80 do 
mark any greater Degree of Heat than their own ſpecific boiling 
Heat, which, if they are Alcohol, or the moſt rectified Spirits, an- 
ſwer to 174. of Fabrenbeit's Scale; if of the Strength of common 
Brandy to 199, + See Dr. Martin's Eſſays Med, & Phils]. 
p. 225. 
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Spirit ones juſt mention d, which is the Liquor loſing 
of its Bulk by Evaporation and they congeal much 
ſooner than Water, and ſo are uſeleſs in meaſuring 
any Degrees of Cold. 

The moſt uſeful Inſtruments, as they compre- 
hend the largeſt Range, are the Mercurial Thermo- 
meters, which were brought into Uſe by that in- 
genious Artificer Fahrenheit, F. R. S. (See Phil. 
Tranſ. Ne. 381.) : But, to do Juſtice to a moſt wor- 
thy Member of the Royal Society, namely, Dr. 
Halley, he firſt gave the Hint, and even propoſed 
the making Thermometers of Quickſilver long be- 
fore Fahrenheit's Time (Sec Phil. Trauſ. N“. 197. 
p. 652.). However, Fahrenheit deſerves Thanks 
from the World for having brought theſe Inſtru- 
ments into Uſe, becauſe they will meaſure the 
greateſt Degrees of Cold yet known; for no Cold 
| hitherto obſerved hath been able to freeze or render 
Mercury ſolid : And in meaſuring Heat, they go far be- 
yond boiling Water, even beyond the melting of Tin 
or Lead. Fahrenheit begins his Scale from o. the 


Point to which the Mercury hath been obſerved to 


fall by the greateſt Cold in Tſland; and com- 
putes, that the Mercury then * occupics 11124, Parts. 
'This is his Point of no Heat. Then reckoning up- 
wards from this, he finds that when the Mercury 
is rarefied only 32 Parts or Degrees more, common 
Water juſt begins to freeze: In a temperate Air it 
will riſe to about 60. The moſt ſultry Sunſhine 
ſeldom raiſes it to 90; the Heat of an animal Body 
to 96; the boiling of Alcohol to 174; the boiling 
ot 
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* Sce Boerh. Chem, Tom. I. p. 174. 
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of Water to 2123 and before the Mercury itſelf 
boils, it will riſe to 600. |, 

I cannot here forbear giving an Abſtract of a very 
curious and ſurpriſing Experiment of Fahrenhezt's, 
concerning the artificial Production of Cold, as it is 
related by Boerhaave in his Chemiſtry, Tom. J. p. 164. 
Fahrenheit had a Mercurial Thermometer made with 
ſo long a Stem, that he could carry down the Scale 
76 Parts or Degrees below o. With this Inſtru- 
ment he found, that Cold might be produced by 
gradually pouring Spirit of Nitre upon powder'd 
Ice, till the Mercury would ſublide to 40? below o. 
that is 72** lower than the Cold which freezes com- 
mon Water. Boerhaave, in his Chemiſtry, Tom. 1. 
p. 161, mentions a very pretty Way of determining, 
the freezing Point: He adviſes to hang the Thermo- 
meter free in the open Air, not againſt any Wall 
or Building ; and near it you muſt hang a Picce of 
very fine Linen or Muſlin juſt dipp'd in clean Wa- 
ter: When this begins to grow ſtiff, you will find 
the Mercury ſtand at about the 33d Degree; and it 
will alſo ſtand at the ſame Height when an hoar 
Froſt appears upon the Ground ; which he looks 
upon as a certain Sign of the Beginning of freezing. 

Having thus given an Account of the ſeveral Sorts 
of Thermometers hitherto uſed, and what Degrees of 
Heat they are proper to meaſure, we find none of 
them capable of mealuring the greater Degrees 


of Heat, which are the molt commonly made uſe 
of 


— 


* But what is this to the marvellous natural Cold of Siberia, 1 200. be- 
low o? See the Preface to Gmelin's Flora Siberica. Petrop. 1747. 40. 
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of by the Chemiſts in many of their Operations. Be- 
ſides, all the above Inſtruments, being made of 
Glaſs, arc eaſily broken by Accidents, and as liable 
to crack of themſelves, by being taken out of a 
great Heat, and too ſuddenly expoſed to Cold. I 
therefore conſiderd whether the above- mention'd 
Property of Solids, and eſpecially of Metals con- 
tracting with Cold, and expanding with Heat, might 
not be applied to the Conſtruction of an Inſtrument 
capable of meaſuring all Degrees even of the greateſt 
Cold, as well as the greateſt Heat, to the melting 
Copper or Iron, which require more Heat than any 
other Metals to melt them. Altho' the Alterations 
in Metals are but ſmall, in reſpect of thoſe in Spi- 
rits, or even Mercury, yet it being found, that Iron, 
e. g. becomes longer * when red-hot, than when 
of its natural Temperature; and Dr. Derham, in 
his laſt Paper read before the Royal Society concern- 
ing the Vibration of Pendulums, ſays, that a Rod 
39.2 Inches long, becomes 25 Inch longer than its 


looo 


natural Dimenſions in temperate Air, by being ex- 


3; Inch longer in hot Sunſhine; that it was 2 or 4 
Inch longer than its natural State, by being heated in 
a flaming Heat; that it became 283 ſhorter than its 
natural Length by being quenched in cold Water ; 
and ſtill 3- ſhorter, by being put into a Mixture of 
Salt and Snow. From which Experiments one may 
conclude, that from Fahrenhezrt's Cold of 40 below 
o. to the greateſt Heat Iron can bear without melt- 
ing, a Rod of three Feet long will have about + Inch 
Increaſe ; which Increaſe of Length will be Range 
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enough to make all the intermediate Degrees obſerv. 
able upon an Inſtrument. 

Suppoſe in Fig. 1. TAB. II. AB a Rod of Iron at its 
natural Length by the Heat of the Atmoſphere, placed 
upright upon one End; upon the Point of that reſts 
a Bar CD moveable on an Axis at 4; and that, by 
making a Fire about the End B of the Rod, till ic 
is juſt ready to melt, the Rod will increaſe in Length 
Ab, and conſcquently puſh the Bar into the Situa- 
tion cd. Now it is obvious to any one who under- 
ſtands ever lo little of Mechanics, that tho the Elon- 
cation of the Rod Ab be even ſcarce perceptible to 
the Eye, yet if upon the Bar CD the Diſtance 424 
from the Axis to the Place where the Rod BA puſhes 
againſt it be very ſmall, and the other Part of the 
Bar 4 D very long, the Arch Dd may be increaſed 
at Pleaſure, ſo as to bear to be divided into any 
Number of Diviſions that ſhall be found neceſflary : 
For the Arch Dd will always be to the Arch Cc in 
the ſame Proportion as the Diſtance Da is to aC; 
and likewiſe the Chords of theſe Arches Dad and 45 
will be in the fame Proportion; J, , is the Situation 
of the Lever on the Level; and if it be found inconve- 
nient to make the Arm 4 D to long, as to make very 
minute Alterations in the Length of the Rod AB 
caſily obſervable, this Inconveniency may be readily 
removed by having a ſecond Bar EV, turning on the 
Axis g, wholc Arm E bearing up againſt "the Ex- 
rremity D of the firſt Bar or Lever, will riſc with 
it, or be preſs'd down by it; and the other Arm of 
being lengthen'd at Pleaſure, the Arch Ff will 1 
as large as you find convenient; or even a third and 


fourth Lever may be added. 
When 
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When I firſt deſigned to have an Inſtrument con- 


ſtructed anſwering to the foregoing Principles of 


Fig. 1. I drew a Figure of it, wherein I propoſed 
the Lever AD to have terminated in two Arches of 
Circles made out of one Piece of Braſs; the ſmaller 


Arch formed on the Radius a4 to be loaded with 


a Quantity of Metal ſufficient to overcome all the 
Friction of the feveral Parts, fo as to preſs down 
with a conſiderable Weight, and always to reſt upon 
the Point A of the upright Rod AB; at à the Axis, 
on which they were to turn; and the larger Arch 
form'd on the Radius 4D, was propoſed to be a Sex- 
tant, the outward Edge of which was to be toothed, 
which Teeth were to play into the Teeth of a ſmall 
braſs Wheel carrying a ſteel Index like the Minute- 
hand of a Clock, which ſmall Wheel with the Hand 


was to make one Revolution nearly by the utmoſt 


Riſe and Fall of the Sextant at D; or, inſtead of 
Tecth, I propoſed a Piece of a Watch-Chain to be 
faſten'd to the upper Limb of the Sextant, and ſo to 
be brought downwards, and paſſing nearly round 
the ſmall Wheel in one Groove, to be faſten'd to it : 
In another Groove in this ſmall Wheel was another 
Piece of Watch-Chain to be faſten'd, which, being 
paſſed contrarywiſe round the ſaid Wheel, was to 
have a Weight hung to it that would be a Counter- 
poiſc to the Sextant; but, upon conſulting my two 
ingenious Friends Mr. Ges. Graham and Mr. John 
Ellicot two worthy Members of this Society, they 
cach of them perſuaded me to lay alide that more 
complexed Conſtruction, and to have the Inſtrument 
made in the plain and ſimple manner in which Mr. 


Jackſon 
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Jackſon execnted it for me in the Year 1736. as is 


»„— in Fig. 2 and 3. Tas. II. 


The Deſcription of the Inſtrument. 


Fig. 2. AB a round Rod of Steel. or Braſs a Quar- 
ter of an Inch thick, and 3 Feet 1 Inch long: 
When the Rod is of Braſs 3 Fect long, the Point 
A muſt be of Steel 1 Inch long, to prevent its 
wearing away, Or loſing its point; 3 which conical 

Point is made to ſcrew on and off. 


I had the. firſt Rods made 1+ Inch thick at B, and 
of the ſame Thickneſs 6 Inches up; but I found 
Inconveniences from that Form, and that a Rod all 
of a Size was better, 

CD, d. are two iron Supporters, joined by a 
flat croſs Bar at Bottom Dd two Inches long, in the 
middle of which is a Point; Inch high under B, which 
goes into an Hole at the Bottom of the Rod B, and 
ſerves to keep the Rod in its Place at Bottom, as the 
croſs Bar ** having an Hole in it, thro {which the 
Rod paſſes, does in the middle or about + up the 
Supporters, and the Point A goes into a ſmall Hole 
in the under Side of the Lever; all which keep the 
upright Rod firm and ſteady in its Place. The iron 
Supporters are flat, or parallel to the Front of the 
Machine from C to & and c to x, where they are 
twiſted half-round, ſo that the lower Parts XD, 
x d ſtand at right Angles with the upper Parts. This 
Contrivance gives the freer Acceſs to the Rod for the 
Sand or Fluid into which the Machine is ſet to 
meaſure the Heat of it, the Supporters ſtanding 2 
Inches aſunder at Dd; and that the Degrees of Heat 

2 may 
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may. be compared uniformly in different Experi- 
ments, the Bottom of the Rod muſt always be im 
-merſed to the ſame Height in the Mattcr to be exa- 
mined ; and therefore I make a Mark, a ſmall Fur- 
row f quite round the Rod, 14 Inch from the Bot- 
tom B. For the deeper the Rod is immerſed into 
any Matter, it will be lengthen'd the more by the 
ſame Degree of Heat. 
E F, the Lever, which turns upon an Axis G. 
At. F is faſtened a String, which, paſſing twice round 
the ſmall Pulley H, has a Weight J hanging to the 
other End of it, * about half a Pound, being enough 
to keep the String always iretch'd. Ar the other 
End E of the Lever is hung another Weight L, 
which muſt be heavy enough not only to counter- 
balance the longer Arm GE, but preſs down upon the 
Point A with a Weight ſufficient to keep its ſteady. 
MNO, is the back Part of the Plate, like the 
Dial-Plate of a Clock made of Braſs. Sec the Front 
of it at Fig. 3. 

The Pulley H turns upon an Axis C in Fig. 3 
which goes thro' the Plate, and on the other Side 
or Front of the Dial-Plate carries a Hand or Index 
AB in Fig: 3. 

N. B. G being the Fulcrum of the Lever, the 
. Diſtance G4 being very ſmall, and the Diſtance 
F being very great, the ſmalleſt Motion at A 
will produce a very great one at F, and therefore 
the Index will turn very ſenſibly upon the Plate. 

The Proportions of the Rod and Lever arc diſ- 
cretionary; my Rods both of Steel and Braſs arc 3 
Feet long in one ſolid Piece, but they have each a 
Point or Cone of Steel 1 Inch high, that ſcrews 

Uuuu | upon 
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upon the Top at F. The Lever has 4 Inches from 
E to A, 14 Inch from A to &, and 12 Inches from 
G to ; the Diſtance of @ above © is 14 Inch, the 
3 braſs Pulley H is + Inch Diameter; all the other 
Parts of wy Machine are of Oak. The main Sup- 
port or Pillar PQ is 1 Inch ſquare, 25 Feet high, 
and at Bottom is let thro' a Groove at @ made in a 
great heavy Block or Pedeſtal: of W RS. In 
this Groove the Pillar may be raiſed higher or lower, 
in order to adjuſt the Hcipht of the Pillar to- the Si- 
tuation, which the Bottom of the Rod AB may re- 
quire in different Experiments ; and it is to be fixed 
in that Place by a Screw at T, which goes thro the 
Front of the Block, and preſſes againſt the Bottom 
of the Pillar, 7 


Fig. 3. repreſents the Diat- Plate, or Front of the 
Plate mark'd MNO-: In Fig. 2. it is a Plate of 
Braſs, with ſtrong Paper glued upon it, and may 
be of what Size you pleafe ; mine is 11 Inches 
over. 

AB is the Hand or Index, which flips on very 
ſtiff upon the Axis C, that carries the Pulley H in 
Fig. 2. The outer Circle is to be left wide enough 
to contain the chemical Characters or Marks which 
are to be made upon it, the Arch DE contains the 
Diviſions of Fahrenhert's Mercurial Thermometer; 
the Arc FG thoſe of Reaumur, or the Spirit of 
Wine Thermometer. | 
In order to adjuſt this Inſtrument for Uſe I place 
the Bottom of the Rod B in Fig. 2. immerſed up 
to the Mark + in cold River or Rain Water, in a 
Veſſel proper to be ſet over the Fire; and when it 

ey has 
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has boiled for a Quarter of an Hour, I turn the In- 
dex AB in Fig. 3. till it ſtands in the horizontal 
Poſition, as at B, being the Point of boiling-hor 
Water, and which anſwers to Diviſion 212 on Fah- 
renheit's Arch. 1 then take it out of the Water, 
and dry it, by holding it a little over the Fire: And. 
now great Care muſt be taken, that nothing alters 
the Situation of the Index upon the Axis; even a 
Nut to ſcrew on upon the Axis at C may be the 
beſt to keep it fixed. If the Inſtrument be left to 
cool in the Air, the Index will fall below B, ſhewing 
the Degrees of Cold, or leſs Heat than boiling Wa- 
ter; and if put into melting Tin, Lead, Wy it will 
ſhew the Degrees of Heat above boiling Water. A 
braſs Rod will ferve for an 2 to meaſure 
the greateſt Degrees of Cold, and all the Degrees of 
Heat, to the melting of Silyer or Gold ; bur if you 
have a Mind to make one to meaſure greater De- 
grees of Heat, the Rod muſt be of Steel, or the fineſt 
Iron. A Rod of Braſs, according to Dr. Mauſechen- 
broek's Experiments, J. c. was found to lengthen 
377, when one of Iron lengthen d only 230 Parts. 
An iron Rod, being regulated by boiling Water, as 
above directed. will meaſure not only the Heat of 
melted Tin and Lead, but of Silver, Gold, and Cop- 
per, and will even ſhew the Degree when Iron itſelf 
begins to melt, which will be the greateſt Degree 
of Elongation of the Rod juſt before the Bottom of 
it runs; and I imagine, that an Inſtrument may be 
conſtructed with Supporters, and a Rod made of 
Tobacco-pipe Clay, which, being regulated by boil- 
ing Mercury (for it muſt never rouch Water), may 
Unuu 2 be 
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be adapted to meaſure ſtill greater Degrees of Heat, 
till the Materials themſelves melt into Glass. 

I ſhould adviſe, that not only the Scale of this 
ſort of Thermometer, but likewiſe of all others, be 
determined by Experiments, without regarding any 
Equality as to Meaſure between the Diviſions, and 
that in every Individual that ſhall be made; for a 
Difference in the Length and Thickneſs of the 
Rods in this fort will make a Difference in the Scale, 
1 as much or more than the Inequality in the Cavity 
11 of the Stem, or glaſs Tube of other Thermometers, 
1 which can never be juſt, if applied to a Scale whoſe 

Diviſions are made equal; unleſs the Cavity of the 

Stem be perfectly equal, Which it is impoſſible for 

any Workman to undertake to do, and which is very 

feldom, if ever, hit on by chance. Therefore, in 
theſe Inſtruments, let the Point B in Fig. 3. or the 
horizontal Poſition of the Index, be the Situation of 
the Index when the Rod has ſtood a Quarter of an 

Hour in boiling Water; there mark & boiling on the 

outer Circle; on Fahrenheit's Arch mark 212. then 

ſet your Machine up to the Mark + into melting 

Tin, which is the Metal that melts caſieſt. When the 

Rod is arrived to its greateſt Elongation in that Me- 

tal, inſcribe the Character y on the outer Circle; 

do the like with Lead, and ſet the Character t at it. 

At the boiling of Mercury put the Mark s, and on 

Fabrenbeit's Arch mark 600. the utmoſt Extent his 

Mercurial Inſtruments can meaſure: Then proceed 
to the melting of Silver, and ſet the Mark (& at 
the melting of Gold place the Mark O; at the melt- 
ing of Copper place the Mark 2; at the melting of 
Iron place the Mark &, the moſt difficult to melt of 
all Metals. 


— 
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As the Diviſions pointed out by the Index will be 
different with Rods of different Metals or Subſtances, 
you may make different Circles upon the Plate for 
the Range of the different Rods, and mark them ; 
the Iron Rod, the Braſs Rod, the Clay Rod; and 
ſet the ſeveral Marks above ſpecified upon each Cir- 
cle apart; or you may, to avoid Confuſion, have a 
different Inſtrument for each kind of Rod. 

Being pbliged to take down my Athanor and 
Wind- Furnace, upon removing twice to different 
Houſes, and not having rebuilt them where I now 
live, I have not had Opportunities yet of fixing the 
Scale of my own Inſtrument, which was one Rea: 
ſon why I did not publiſh an Account of my Inven- 
tion ſooner; for I hope hereafter to be able to com- 
pare the Degrees of Heat neceſſaty for the melting 
of cach Metal, and to determine the Queſtion whe- 
ther Metals in the higheſt Degree of Fulion arc ſuſ- 
ceptible of greater Degrees of Heat by increaſing the 
Fire, as Water thoroughly boiling can never jbe 
made hotter ; nor did I intend to have publiſh'd 
any Deſcription of this Inſtrument till I had com- 
pleted Tables of the Degrees of Cold and Heat, from 
Fahrenheit's Experiment of Cold produced by Art 
40 Degrees below © to the Heat of melting Iron. 

According to Fahrenheit's Scale, the Heat of the 
ſtrongeſt Sunſhine is. at about 80. Spirit of Wine 
boils at 176. Water at 212. the Lixivium of Salt 
of Tartar at 240. Spirit of Nitre at 243. Oil of Vitriol 
at 546. Quickſilver at 600 *. 


As 


* See Auguſtin. Griſchow Thermometria comparata accuratius, & Har- 
monica. Berolini 1740. 476. p. 10. 
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As all chemical Digeſtions, where an cquable 
Heat is to be continued for ſome time together, will 
come in between hot Sunſhine and the boiling of 
Quickſilyer, a Thermoſcope of thar Range will be 
| ſufficient for common Uſes; and therefore one fit- 

| ted with a braſs Rod will anſwer theſe Purpoſes. 
In large Furnaces for running down Ores, or 
melting great Quantities of Metal together, it is not 
poſlible to place ſuch an Inſtrument ; but then in 
Lead and Tin there may be ſmall Outlets contrived, 
into which ſome of the melted Metal may be permit- 
ted to flow, and remain in Contact with the ſame Body 
of Metal within, where the Inſtrument may be eg. 3 

and for placing a Thermoſcope in Iron, Copper, or 
Glaſs Furnaces, there may be a Place 3 which 
ſhall not open into the Furnace, but have the Thickneſs 
ofa Stone or Brick left between, upon which the In- 
ſtrument may be plac'd ; and tho in ſuch a Situation 
it will not meaſure the actual Heat within the Fur- 
nace, it will always give the relative or comparative 
Heat in the like Circumſtances at different Times, 
and ſo ſhew us how to regulate the Heat within. 
Altho' a Chemiſt ſhall have one of theſe Inftru- 
ments to meaſure the Heat, he ſhall have uſed in 
any Experiment, and have noted down the ſeveral 
Degrees made uſe of, and the Time each laſted, he 
tilt labours under another Difficulty, which is the 
not being able to command any required Heat, and 
that it ſhall laſt a certain required Time, unleſs it 
be below that of boiling Water, which may be pro- 

cured and continued by various Contrivances of 

Lamps, either of Spirits, or of Oil; but how to con- 
tinue a Fire for 12 or 24 Hours togcther, without At- 
tendance, which ſhall continually keep Quickſilver 


boiling, 
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boiling, Lead in Fuſion, or may be let down fo 
| low as not to exceed the Heat of Sunſhine, and then 
be raiſed again, and that without letting out the 
Fire, or moving the Veſſels, may ſeem almoſt impracti- 
cable; but by an Improvement of tlie Furnace the 
antierit Chemiſts call'd their Athanor, 1 hope to 
ſucceed in it, which may be the Subject of another 
Paper. | 


The Rev. Stephen Hales D. D. that moſt worthy 
Member of the Royal Society, to whom the World 
is greatly indebted for many accurate Experiments, 
and uſeful Diſcoveries, upon hearing the Minutes of 
my Paper deliver'd in to the Royal Society, on May 
8. 1735. read upon the Thurſday following, deſired 
me to lend him the Original for ſome Days, telling 
me he had ſome Thoughts of making a Thermo- 
| ſcope with a Rod of Lead. After a few Days he re- 
turned me my Paper, with the following obliging 
Letter, and kind Remarks. 


'#& W 


HAVE read over your Thermometrical Traf? with 
Satisfaction, and believe it will be of good Uſe. 
The Want of aſcertaining the Degrees of Heat and 
Cold is a great and important Deſideratum in Ex- 
perimental Philoſophy. 

What I intended to do was only this, vzz. to get a 
leaden Wire, of ſuch a Size and Strength as to bear its 
own Weight, to have it as long as the longeſt 
Gun-barrel I could procure, and to have it ſuſtain a 
Lever as you have done; then to pour boiling Wa- 
ter into the Barrel, for a long time, till the Lever 
riſes 


5 LE '-- 
riſes no more; the Water to have Vent at the Bot- 
tom, yet ſo as to have the Gun-barrel always full 
of Water ; the Breech-Pin ro be out, and the leaden 
Rod to reſt on a Piece of Wood ſet upright, ac- 
cording to the Courlie of its Fibres, not ſideways. 

To give at the ſame time to a Mercurial Thermo- 
meter the Heat of boiling W ater. 

Then to take the freezing Point of the Leaden 
and Mercurial Thermometers; and afterwards to 
graduate all the intermediate Degrees, from the 
Mercurial Thermometer upon the Leaden Thermo- 
meter, as they occur. | g 5 

Thus a Standard Thermometer may be made to 
graduate others by; but I will not now ſet about 
it, ſince you have undertaken the Subject. 


His Remarks on the foregoing Paper. 
Page. 673. Thermometers muſt be of excellent 
Uſe in Garden-Stoves ; but foreign Plants muſt not 
be kept in an equal Degree of Heat in Stoves, to 
that of their native Country; vi g. becauſe they can- 
not bear as great a Heat in a confined cloſe Air, 
as in an open free Air. I have been told of Coffee- 
Trees being killed here in England by this Miſtake : 
Such Plants muſt doubtleſs be kept warm *, but not 
ſo warm as in their native Country. e 

3 p. 


I ſhould think it beſt to leſſen the Heat in Stoves towards the Night, 
and ſo to keep the Plants expoſed to leſs Degrees of Heat a-nights than 
a. days, nay. to vary the Heat daily, or to endeavour by Art to procure 
different Degrees of Heat, agreeable to the natural Viciſſitudes of the 
Climate the Plants come from, having Regard both to the Seaſons of 
the Year, and the State of flowering or Fructification of the Plants; ſo 
that the beit Way of ranging Plants in Green-houſes or Stoves is accord- 
ing to the Climates they come from; for which Mr. She/drake's Tables 
above-mentioned, p. 674. mult be of excellent Uſe. C, M, 
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P.676. All ſolid Bodies are obſerved to contract 


Leith Cold. ] J have found that Wood does not contract 
or dilate lengthways with Heat or Cold. I am told 
that Mr. George Graham [is about making] this 
Experiment, as I am alſo, in order to regulate Pen- 
dulums. 


P. 682. I fear that Boerhaave's wet Linen, which 


is ſo thin, may begin to freeze before all the Mer- 


cury or Spirit of Wine in the Ball of the Thermo- 
meter has the ſame Degree of Cold: Tho' hanging 


there long before and after freezing will bring it 
pretty near. 8 


P. 683. [A Rod of Iron 3 Feet long will have 


about + Inch Increaſe] or th Part. 
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IV. A Continuation of a Paper concerning 

Electricity, by William Watſon F. R. S. 
printed in theſe Tranſ. N. 477, Article I. 
ending p. 501. 


Read Feb. 6. 
1745-0. 


S Water is a Non-eleQric, and of 
conſequence a Conductor of Electri- 
City, I had Reaſon to believe that Ice was endowed 


with the ſame Properties. Upon making the Expe- 


riment, I found my ConjeQtures not without Foun- 
dation; for, upon electrifying a Piece of Ice, where- 
ever the Ice was touched by a Non electric, it 
flaſhed and ſnapped. A Piece of Ice alſo held in 
the Hand of an electrificd Man, as in the before- 
mentioned Proceſſes, fired warm Spirit, chemical 


vegetable Oils, Camphor, and Gunpowder prepared 
as before. 


But here great Care muſt be taken, that, 
RXXX by 
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by the Warmth of the Hand, or of the Air in the 
Room, the Ice docs not melt 3 if ſo, every Drop of 
Water therefrom conſiderably diminiſhes the ved 
Electricity. The Experiment will ſucceed likewiſe, 
if, inſtead of the Ice, you electrify the Spirit, Sc. 
and bring the Ice not electrified near them. I muſt 
obſerve, that Ice is not ſo ready a Conductor of 
Electricity as Water; ſo that I very frequently have 
been diſappointed in endeavouring with it to fire in- 
flammable Subſtances, When it has been readily done 
by a Sword, or the Finger of a Man. 

In the firſt Paper * I had the Honour to lay be- 
fore you upon this Subject, I took notice of my 
having obſerved two different Appearances of the 
Fire from electrified Subſtances; wiz. thoſe large 
bright Flaſhes, which may be procured from any 
Part of electrified Bodies, by bringing a Non, electric 
unexcited near them, and with which we have fired 
all the inflammable Subſtances mentioned in the 
Courſe of theſe Obſervations; and thoſe, like the 
firing of wet Gunpowder, which are only percepti- 
ble at the Points or Edges of excited Non-eleftics. 
Theſe laſt alſo appear different in Colour and Form 
according to the Subſtances from which they pro- 
ceed: For from poliſhed Bodies, as the Point of a 
Sword, a Silver Probe, the Points of Sciſſors, and 
the Edges of the Steel Bar made magnetical by the 
ingenious Dr. Kuight, the electrical Fire appears 
like a Pencil of Rays, agreeing in Colour with 
the Fire from Boyles Phoſphorus 3 but from un- 


liſhed 


* Phil. Tranf. Vel. 43. Page 483, 
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poliſhed Bodies, as the End of a Poker, a ruſty Nail: 
or ſuch-like, the Rays are much more red. The 
Difference of Colour here, I am of Opinion, is ow- 
ing rathet to the different Reflexion of the electrical 
Fire from the Surface of the Body from which it is 
emitted, than to any Difference in the Fire itſelf. 
Theſe Pencils of Rays iſſue ſucceſliyely as long as the 
Bodies, from which they proceed, are exciting but they 
are longer and more brilliant, if you bring any Non- 
electric not excited near them, thoꝰ it muſt not be cloſe 
enough to make them ſnap. If you hold your Hand at 
about two or three Inches Diſtance from theſe Points, 
you not only feel ſucceſſive Blaſts of Wind from 
them, but hear alſo. a crackling Noife, Where 
there are ſeveral Points, you b at the ſame 


acts, ang. in light Subſtanccs, overcomes the Force 
of Gravity. Like that extraordinary Power likewiſe, 


it exerts its Force i vacuo as powerfully as in open 
Air; and this Force is extended to a conſiderable 


Diſtance through various Subſtances of different Tex- 
tures and Dal 


Corollary TY 
Gravity is the general Endeayoar and Tendency 
of Bodics towards "the Center of the Earth ; this is 
overcome by the Magnet with regard to Iron, and 
"X xxx 2 by 
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by EleAricity with regard to light Subſtances both 
in its Attraction and Repulſion; but I have never 
been able to diſcern that vortical Motion, by which 
this Effect was ſaid to be brought about by the late 
Dr. Deſaguliers and others, having no other Con- 
ception of the Manner of its acting than as Rays 
from a Centre, which indeed is contirmed by ſeve- 
ral Experiments: One of which, very eaſy to be 
tried, is, that if a ſingle downy Seed of Cotton-graſs 
is dropped from a Man's Hand, and in its Fall comes 
within the Attraction of the rubbed Tube, the Down 
of this Seed, which before feemed to ſtick together, 
ſeparates, and forms Rays round the Center of the 
Seed. Or if you faſten many of theſe Seeds with 
Mucilage of Gum Arabic round a Bit of Stick, the 
Down of them, when electrified, which otherwiſe 
hangs from the Stick, is raiſed up, and forms a cir- 
cular Appearance round the Stick. As theſe light 
Bodies are directed in their Motions only by the 
Force impreffed upon them, and as their Appearance 
is conſtantly rad;atim, ſuch Appearance by no means 
ſquares with our Idea of a Vortex. Some have ima- 
gined a Polarity alſo, when they have obſerved one 
End of an excited glaſs Tube repel light Subſtances, 
and the other attract them. But this is a Deception 
ariſing from the whole Length of the Tube not 
being excited, but only ſuch Part of it as has been 
rubbed ; ſo that as much of the Tube as is held in 
the Hand remains in an unexcited State, and per- 
mits light Subſtances to lie ſtilt thereon, though 
forcibly repell'd at the other End. This aitractive 
Power of Electricity acts not only upon Non-elec- 
trics, as Leaf-Gold, Silver, Thread, and ſauch-like, 


bur 


([ 699 ] 
but alſo upon Originally-Electrics, as Silk, dry Fea- 
thers, little Pieces of Glaſs, and Reſin : it attracts all 
Bodies, that are not of the ſame Standard of Electri- 
city (if I may be allowed the Expreſſion) as the ex- 
cited Body from which it proceeds. I have found no 
Body, however denſe, whoſe Pores are not pervious 


to Electricity by a proper Management, not even 
Gold itſelf. 


Propoſition II. | 

In common with Light, Electricity pervades Glaſs, 
but ſuffers no Refraction therefrom; I having, from 
the moſt exact Obſervations, found its Direction to 
be in right Lines, and that through Glaſles of differ- 
ent Forms, included one within the other, and large 
Spaces left between cach Glaſs. 


Corollary. 


This rectilineal Direction is obſervable only as far 
as the Electricity can penetrate through unexcited 
Originally-Electrics, and thoſe perfectly dry; nor is 
it at all material, whether theſe Subſtances are tranſ- 
parent, as Glaſs; ſemidiaphanous, as Porcelain, 
or thin Cakes of Wax; or quite opaque, as thick 
woollen Cloth, as well as woven Silk of various 
Colours; it is only neceſlary that they be Originally- 
Electrics. But the Calc is widely different with re- 

gard to Non-eledrics; wherein the Direction, given 
to the Electricity by the excited Originally -Electric, 
is alter'd as ſoon as it touches the Surface of a Non- 
electric, and is propagated with a Degree of Swift- 
neſs ſcarcely to be meaſured in all poſſible Directions 
ro impregnate the whole non-electric Maſs in Con- 
tact with it, or nearly ſo, however different in itſelf, 
and which muſt of Neceſſity be terminated by an 
Originally- 
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Originally -Electric, before the Electricity 
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exerts the 
leaſt Attraction; and then this Power is obſetved firſt 


at that Part of the Non - clectric the moſt remote from 
the Originally- Electric. Thus, for Example, by an ex- 
cited Tube held over it, Leaf-Gold will be added 
thro' Glaſs, Cloth, &c. held horizontally in the Hand 
of a Man ſtanding upon the Floor, and this Attraction 
is exerted to a conſiderable Diſtance. On the con- 
trary, the rubbed Tube will not attract Leaf-Gold, or 
other light Bodies, however near, through Silver, 
Tin, the thinneſt Board, Paper, or any other Non- 
Electric, held in the manner before-mention'd. But 
if you rub the Paper over with Wax melted, and 
by that means introduce the Originally-Electric 
therein, you obſerve the Electricity acts in tight 
Lines, and attracts powerfully. And here I muſt 
beg Leave to remind you, not only of the former 
Corollary, but of ſome of the former Experiments 


alſo; by which it appears, that although, to make 
a Non- Electric exert any Power, we muſt excite the 


whole Maſs thereof, yet we can excite what Parr, 
and what only, of an Originally-EleQric we pleaſe. 
Thus we obſecrye, that Leaf-Gold, and the Seed of 
Cotton-Graſs. (which g. grows upon Bogs, and is a very 
Pe Subject tor thele Inquiries) are attracted under 
glaſs Jar made warm“, and turned Bottom up- 
wt upon which are placed Books, and ſeveral 
other 


— — — — — — —— — — 
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* I have conſtantly obſerved, that the electrical Attraction through 
Glaſs is much more powerful when the Glaſs is made warm, than when 
cold. This Effect may proceed from a twofold Cauſe: Firſt, warm 
Glaſs does not condenſe the Water from the Air, which makes the Glaſs, 
as has beenbefore before demonſtrated (p. 111) a Conductor of Electricity: 
Secondly; As Heat enlarges the Dimenſions of all known Bodies, and 
conſequently cauſes their conſtituent Parts to recede from each other, the 
electrical Effluvia, paſſing in ſtraight Lines, find probably a more ready 
Paſſage thro' their Pores. k 
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other Non- Electries; and that the Motions of the 
light Bodies underneath correſpond with the Motions 
of the glaſs Tube held over them, the Electricity 
ſeeming inſtantaneouſly to paſs thro* the Books and 
the Glaſs. But this does not happen, till the Elec- 
tricity has fully impregnated the Non: electrics, 
which lic upon the Glaſs ; which received Elec- 
tricity is ſtopped by the Glaſs; and then theſe Non- 
Electrics dart their Power directly through the upper 
Part of the Glaſs, after the Manner of Originally- 
Electrics. But if the thinneſt Non Electric, even 
the fineſt Paper, as J before mentioned, is held in 
the Hand of a Man at the ſmalleſt Diſtance over the 
the Leaf-Gold, and the Electricity is not ſtopped, 
not the leaſt Power will be exerted, and the Gold 
will lie ſtill. I muſt here remark likewiſe, that this 
Law of Electricity is ſo conſtant and regular, that 1 
have not found one Deviation from it; ſo that even 
the Quickſilver, ſpread thin, as it uſually is at the 
Back of a Plate of a Looking-Glaſs, will prevent 
the paſling through of the electrical Attraction, unleſs 
ſtopped by an Originally Electric. This Penetration 
of the electrical Power through Originally-Electrics 
is much greater than has hitherto been imagined, 
and has cauſed the Want of Succeſs to great Num- 
bers of Experiments. I have been at no ſmall Pains 
to determine, how far this Power can penetrate 
through a dry Originally-Electric, and have found, 
by repeated Trials, that either in a Cake of Wax 
alone, or of Wax and Reſin mixed, when the Elec- 
tricity is very powerful, it has paſſed, I ſay, in ſtrait 
Lines through theſe Cakes of the Thickneſs of two 
Inches and ; but I never could make it act through 


one of two Inches 25 185 for in this it was perfectly 
ſtopped 
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ſtopped. So that the Cakes commonly made uſe of 
to ſtop. the Electricity, by being too thin, ſuffer a 
conſiderable Quantity of the electrical Power to per- 
vade them, and be loſt in the Floor. I make no 
Doubt, if the electrical Power could be more in- 
creaſed, it would penetrate much further through 
theſe Originally- electric Bodies. 


Propoſition III. 


Electricity, in common with Light likewiſe, when 
its Forces are collected, and a proper Direction given 
thereto upon a proper Object, produces Fire and 
Flame. 


Corollary. 


The Fire of Electricity (as I have before obſery d) 

is extremely delicate, and ſets on Fire, as far as 1 
have yet experienced, only inflammable Vapours. 
Nor is this Flame at all heighten'd by being ſuper- 
induced upon an iron Rod, red-hot with coarſer 
culinary Fire, as in a preceding Experiment ; nor 
diminiſh's by being directed upon cold Water. 
However, I was deſirous of knowing if this Flame 
would be affected by a ſtill greater Degree of Cold; 
and in order to determine this, I made an artificial 
Cold, by which the Mercury, in a very nice Ther- 
mometer adjuſted to Fahrenheit's Scale, was de- 
preſſed in about 4 Minutes from 15 Degrees above 
the freezing Point to 3o Degrees below it; that is, 
the Mercury fell 45 Degrecs. From this cold Mix- 
ture, when electrified, the Flaſhes were as powerful, 
and the Stroke as ſmart, as from the red-hot Iron. 
I could have made the Cold more intenſe, but the 
above was ſufficient for my Purpoſe. This Experi- 
| | ment 
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ment ſeems to indicate, that the Fire of Electricity 
is affected neither by the Preſence or Abſence of 
other Fire. For, as red-hot Iron, by Sir Iſaac New- 
tons Scale of Heat, is fixed to 192 Degrees, and as 
the Ratio between Sir Iſaac's Degrees and Fahren- 
heit's is as 34 to 180, it neceſſarily follows, that the 
Difference of Heat between the hot Iron and the 
cold Mixture is 1040 Degrees; and nevertheleſs, 
this vaſt Difference makes no Alteration in the Ap- 
pearance of the electrical Flame. We find likewiſe, 
that as the Fire, ariſing from the Refraction of the 
Rays of Light by a Lens, and brought to a Focus, 
is obſerved firſt at ſome imall Diſtance from their 
Surfaces, to ſet on fire combuſtible. Subſtances: the 
. fame. Effect, as I have before obſerv'd, is produced 
in like manner by electrical Flame. | 

I may perhaps be thought too minute in ſome of 
the before -· mention'd Particulars; but in Inquiries 
abſtruſe as theſe are, where we have ſo little 4 priori 
to direct us, the greateſt Attention muſt be had to 
evety Circumſtance, if we are truly deſirous of in- 
veſtigating the Laws of this ſurpriſing Power. For, 
as has been ſaid upon another Occaſion, by my ever 
honour d Friend Martin Folkes Eſq; our moſt worthy 
Preſident, © That Electricity ſcems to furniſh an in- 
« exhauſtible Fund for Inquiry; and ſure Phæna- 
« mena ſo various and ſo wonderful can ariſe only 
« from Cauſes very general and extenſive, and ſuch 
<« as muſt have been deſigned by the Almighty Au- 
< THOR of NATURE for the Production of very 
« great Effects, and ſuch as are of great Moment to 
ce the Syſtem of the Univerſe.” 
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1 
If theſe Obſervations receive the Countenance of 
this Learned Society, I ſhall think myſelf ſufficiently 
Wr s and am, 


Gentlemen, with the higheſt Efteem, - 
Tour moſt obedient humble Servant, 


W. Watſon . 


V. A Sequel to the Experiments and Obſerva- 
tions tending t0 illaftrate the Mature and 
Properties of Electricity; in a Letter to the 
Royal Society from the Jome. rar 


Gentlemen, 


ReadOR. 30. 1. HE favourable Reception wherewith 
— you honour'd ſome Papers I laid be- 
fore you ſome time ſince, relating to Electricity, 
emboldens me to trouble you again upon the ſame 
Subject: And I am the more encouraged ſo to do, 
as the Progreſs of our Diſcoyeries therein, both here 
and abroad, has been ſo rapid; that what, little 
more than a Year ago, we conceived to be the ze 
plus ultra of our Inquiries, is now regarded as mere 
Rudiments. 

2. It were treſpaſſing too much upon you, to re- 
count the great Number of Experiments I have made; 
for which Reaſon I ſhall only take notice of ſuch as 
are either in themſelves ſtriking, or tend to illut- 
trate ſome Propoſition. | 


3 
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. At the Beginning of laſt Summer, I cauſed- 4 
8 to be made for electrical Purpoſes; the 
Wheel whereof was four Feet in Diameter. In the 
Periphery of this Wheel were cut four Grooves, 
—— with four Globes of ten Inches Dia- 
meter, which were diſpoſed vertically at about three 
Inches Diſtance from cach other. One, two, or the 
whole Number of theſe Globes might be uſed at 
Pleaſure. They were mounted upon Spindles of 
two Inches Diameter, and their mean Motion round 
their Axis was about cleven hundred times in 2 
Minute. As it is next to impoſſible to have theſe 
Globes blown and mounted perfectly true, I order'd 
the Leather Cuſhions, with which they were rubb d, 
to be ſtuffed with an elaſtic Subſtance (curled Hair) 
that the Globes in their Rotations might be as equally 
rubb'd as poſſible. You might likewiſe cauſe the 
Globes to be rubb'd by the Hands of your Aſſiſtants; 
but under a certain Treatment (of which hercafter) 
the Cuſhions excite equally ſtrong. © The Leather Cu- 
ſhions were now: and then rubb'd over with Whiting. 
As a minute Detail of the Patts of this Machinc 
would take up too much of your Time, 1 havc 
here with laid before you a Draught thereof. 

4. Il lined one of theſe Globes to a conſi derable 
Thickneſs, with a Mixture of Wax and Reſin, in 
order to obſetve whether or no the Electricity 
would be the ſooner or more ſtrongly excited; but 
I found. no Difference in the Power of this Globe 
from the others, which were without this. Treat- 
ment. 

The Power of Electricity is incetaſed by aw 
Number and Size of the Globes to a certain Degree; 
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but by no means in proportion to their Number 
and Size: Therefore, as the Bodies to be electtified 
will contain only a certain Quantity of Electricity, 
of which more largely hereafter ; when that Quan- 
tity is acquired, which is ſooneſt done by a Num- 
ber of Globes, the Surcharge is diſlipated as faſt as 
it 1s excited. 

6. After the Globes had been a few times uſed, I 
found myſelf Maſter of a much greater Quantity of 
electrical Power, with much leſs Labour to myſelf, 
than when I uſed only Tubes. I could attract and 
repel light Subſtances at a much greater Diſtance 
than before; fire Spirits of Wine, Camphire, and 
all other Subſtances whoſe Vapouts were inftamma- 
ble, with great-Eaſe, and at any Diſtance, with Non- 
clerics placed upon Originally-electrics: I could 
fire them, I ſay, at all times; though not cqually 
eaſy, when the Weather was moift, 

F. I diſcoverd with this Machine, and commu- 
nicated to ſeveral Members of this Society, ſeveral 
of the Experiments ſaid to be firſt made by M. 4e 
Monnier at Paris, before the Letter communicating 
them was received by our moſt worthy Tran 
from thence. 

8. I order'd another Machine to be made for a 
Friend of mine, which carried a Globe of ſixteen 
Inches Diameter. I united the Power of this large 
Globe with that of three of the others be- 
fore-mention'd; and found the Strokes from the 
excited Non-electrics not increaſed according to my 
Expectation. In two Experiments indeed, where 
the Diſſipation of the whole Power of theſe Globes 
was viſible as faſt as it was excited, the Effect of this 
additional 
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additional Globe was very conſiderable. - The firſt 
was, when two Pewter Plates were held, one in the 
Hand of an electrified Man, and the other by one 
ſtanding upon the Floor: When theſe Plates were 


brought near each other, the Flaſhes. of perfectly 
pure and bright Flame were ſo large, and ſucceeded 
each other ſo, faſt, that, when the Room was dark- 
en'd, I could diſtinctly ſee the Faces of thirteen Peo- 
ple, who ſtood round the Room. The other was 
from a Piece of large blunt Wire hanging to the 
Gun barrel; from the End of which, when electri- 
fied, and any black * Non electric unexcited was 
brought near, though not near enough to cauſe a 
Snap, a Bruſh of blue lambent Flame, totally diffe- 
rent from the former, was very conſpicuous when 
the Room was dark, of more than an Inch long 
and an Inch thick. I mention that what is held 
near the Bottom of the Wire ſhould be black, be- 
cauſe then you ſee this Flame more ſharp. Here'the 
phoſphoreal Smell might be perceived at a conſidera- 
ble Diſtance. If the Back of your Hand was brought 
ſo near this Wire as to occalion a Snap, and theſe 
Snaps were received for ſome time, you would feel 

5 | | them 


* Tn the Courſe of theſe Obſervations, whenever I mention either 
Originally-electrics or Non-electrics, I always underſtand the whole 
Genus of each. Thus when I mention a Man placed upon Originally - 
electrics, I am indifferent whether he is ſuſpended either in Lines 
of dry Silk, Hair, or Wool; or (which is much more convenient) 
if he ftands upon Glaſs, Wax, Reſin, Pitch, Sulphur, &c. or upon 
different Mixtures of theſe, if of a ſufficient Thickneſs. As we are 
now Maſters of a greater electrical Power than heretofore, I have. 
found the Electricity pervade, tho* in very ſmall} Quantity, Ori- 
ginally-electrics of above four Inches Diameter. 
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them like ſo many Punctures upon your Skin, oc- 
caſioning red Spots, which have laſted four and 
twenty Hours. - 

9. If, when a Perſon is electrified, he brings his 

Hand upon the Cloaths of one that is not, they 
both have a Senſation exactly reſembling that of 
many Pins running into the Skin, which continues 
as long as the Globes are in Motion. This is moſt 
- perceptible when the Cloaths are of thin woollen 
Cloth or Silk, animal Subſtances ; leſs ſo, when of 
Linen or Cotton, which are vegetable. 
10. If ſome Oil of Turpentine is ſet on fire in 
any Veſſel held in the Hand of an electrified Man, 
the thick Smoke that arifes therefrom receiv d againſt 
any Non-electric of a large Surface, held-in the 
Hand of a ſecond Man ſtanding upon an electrical 
Cake; this Smoke, I ſay, at a "Foot Diſtance from 
the Flame, will carry with it a ſufficient Quantity 
of Electricity for the ſecond Man to fire any inflam- 
mable Vapour. The electrical Strokes have been 
likewiſe perceptible upon the touching the ſecond 
Man, when the Non-clectric/' held in his: Hand has 
been in the Smoke of the Oil of Turpentine be- 
' tween ſeven and eight Feet above the Hame. Here 
we find the Smoke 'of an Orginey: electric a Con- 
ductor of Electricity. 

Ii. Likewiſe if burning Spirit of Wine be ſub- 
ſtitured in the Place of Oil of Turpentine, and if 
the End of an iron. Rod in the Hand of the ſecond 
Man be held at the Top of the Flame, this fecond 
Man will kindle other warm Spirits held near his 
Finger. Here we find that Flame conducts the Elec. 
tricity, and does not Nef diminiſh its Force. 

12. 
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12. Theſe two Experiments demonſtrate, rhat the 
Opinion of thoſe is erroncous, who ſuppoſe the 
electrical Zfiuvie to be of a ſulphureous Nature; 
and that theſe. themſelves are ſet on fire at the Snap- 
ping obſerv'd, when you bring Non- electrics unex- 
cited to thoſe that arc. If their Opinions were true, 
the electrical Efluvia ſhould be deſtroyed by the 
Flame in both the preceding * the con- 
trary of which is obſerved. 

13. I now procecd to take notice of that ſur- 
priſing Effect, that extraordinary Accumulation of 
the electrical Power in a Phial of Water, firſt diſ- 
cover'd by Profeſſor Muſchenbroek, a Man born to 
penetrate into the deepeſt Myſteries of Philoſophy : 
And I hope I ſhall ſtand excuſed, if I enter into a 
minute Detail of the Circumſtances relating there- 
to. The Experiment is, that a Phial of Water is 
fuſpended ro a Gun-barrel by a Wire let down a 
few Inches into the Water through the Cork; 
and this Gun- barrel, ſuſpended in filk Lines, is 
applied ſo near an excited glaſs Globe, that ſome 
metallic Fringes inſerted into the Gun-barrel touch 
the Globe in Motion. Under theſe Circumſtances 
a Man graſps the Phial with one Hand, and touches 
the Gun barrel with a Finger of the other. Upon 
which he receives a violent Shock through both his 
Arms, eſpecially at his Elbows and Wriſts, and acroſs 
his Breaſt. This Experiment ſucceeds beſt, cæteris 
paribus, 

1. When the Air is dry. 
2. When the Phial containing the Water is of the 
thinneſt Glaſs. 


Ze 


! 

3. When the Outſide of the Phial is perfectly 

* ary; 

4. In proportion to the Number of Points of 
non-electric Contact, Thus if you hold the 
Phial only with your Thumb and Finger, the 
Snap is ſmall; larger when you apply another 
Finger, and increaſes i in proportion t to the Graſp 
of your whole Hand. 

. When the Water in the Phial is heated; 

which being then warmer than the circumam- 

bient Air, may not occaſion the condenſing the 

3 g Vapour therein upon the Surface of the 

Glaſs. 

. From theſe Conſiderations it is to be ob- 
ferva „that this Effect ariſes from electrifying the 
non-clectric Water, included in the originally- electtic 

Glaſs ; ſo that whatever tends to make the Outſide 

of the Glaſs non-electric by werting it, as, a moiſt 

Hand, damp Air, or the Water from the Inſide of 

the Phial, defeats the Experiment, by preventing 

the requiſite Accumulation of the electrical] Power. 
That a Gun-barrel is abſolutely neceſſary to 

3 this Experiment ſucceed, is imaginary; a ſolid 

Piece of Metal of any Form is equally uſetul. Nor 

have I yet found, that the Stroke 1s in proportion 

to the Quantity of electrified Matter; having ob- 
ſerved the Stroke from a Sword as violent as that 
from a Gun- barrel with ſeveral excited iron Bars * in 

Contact with it. 


16. 


, _ a” — 4 


If of fix Men touching each other, and ſtanding upon Originally- 
electrics, one touches tlie Gun-barrel, the whole are electrified; all theſe 
then muſt be confider'd, as ſo much excited non- electric Matter. From 
the Aggregate of all theſe, not more Fire is viſible upon the Touch than 
from either of them ingly, 
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16. I have tried the Effect of increaſing the Quan- 
tity of Water in the Glaſſes of different Sizes, as 
high four Gallons, without in the leaſt increaſing 
the Stroke. If * Filings of Iron ate ſubſtituted in the 
Room of Water, the Effect is conſiderably leſſen'd. 
If Mercury, much the ſame as Water; the Stroke 
is by no means increaſed in proportion to their ſpe- 
cific Gravities, as might have been imagined 9. 
17. The Phial ſhould not be leſs than can con- 
veniently be graſped. I generally make uſe of 
thoſe, * hold ſeven or eight Ounces, and fill 
them about four Fifths with Water and the Stroke 
from one of theſe, under the ſame Circumſtances, is 
equally ſtrong with that of a Florence Flask held in 
the Hand, which I have ſometimes made uſe of; 
though. the Glaſs of this laſt is equally thin with that 
of the Phial, and the Quantity of Water four times 
as much. That the Stroke therefore is not as the 
Quantity of Water electrified, is evident fram this 
Experiment. This Fact does not depend upon my 
Judgment alone, but likewiſe upon the Opinions of 
ſeveral, learned Members of this Society, who have 
experienced the greater and leſs Quantity of Water. 
18. If a dry Twig of Birch, or any other Wood, 
be run through the Cork inſtead of the metallic 


Wire, 


For a further Account of the Filings of tron, made uſe of in this Ex- 
periment, ſee theſe Tranſactiont, Vol. XLV. p. 107, 

$ In this Experiment, and in others, wherein we aſſert, that the 
Stroke is not increaſed in proportion to the Quantity of electrifed Mat- 
ter; it muſt always be underſtood, that the excited Non-electrics them- 
ſelves are rs without being contained in Originally- electrics, as 
Water in the Glaſs; for otherwiſe (as will hereafter be ſpecified) the 
1 of different Quantities of Matter will be very different. 
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Phial does not increaſe in proporti 
menſions of the Glaſs, or the Number of Globes 


apply yout Hand thereto, you fee the Fire flaſhes 
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Wire, the stroke is 77 8 cater than 8 vſualty felt 


from the Gun- barrel witho one the Ap plication of the 


The Stroke is likewiſe (ten d, if the Phial 
in the 0 with 2 | Glove =. 


Water. 


20. Abe k Force of the Sickle ih the a 
on to the Di- 


employed. I have been ſtruck as forcibly with one 


Phial Fon a Globe of ſeven Inches Dizmneter, as 


when I made uſe of, at the ſame time, one of ſix- 
teen Inches, and three of ten. I have been lately in- 
formed, that at Hamburg h 4 Sphere was employed 


for hits Purpoſe a Flemiſh Ell in Diameter, Without 


the expected Increaſe of Power. ' 
21. When the Phial is well electrified, and you 


from the Outſide of the Glafs wherever vou touch 


it, and crackles in your Hand. 


22. The Phial may be electrified by applying the 
Wire therein to the Globe in Motion ; after which, 
if it is graſped in one Hand, and the Wire touched 
with a Finger of the other, the Stroke is as great as 


from the Gun- barrel. If you only bring your Ein- 


ger near the End of the Wire without touching it, 
ou obſerve the ſame Braſh of blue Flame, as 


from the Wire hanging to the Gun-barrel, before 


taken notice. of. This m_— diſappears upon 
x . touching 


. 
touching the Wire, though you do hot receive a 
Shock, umleſs at the fame time you graſp the Phial. 
23. If you graſp the Phial with your Hand, and 
do not at the ſanic time touch the Wire, the ac- 
quired Electricity of the Water is not diminiſhed. 
So tltat, unleſs by Accident or otherwite the Wire 
is touched, the electrified Water will contain its 
Force many Hours, may be convey'd feveral Miles, 
and afterwards exert its Force upon touching the 
Wire: os F 
24. If, when the Machine i is in Motion, the Phial 
is hung upon the Gun- barrel, no Increaſe of the 
Stroke is perceived upon touching the Gun · barrel 
with your Finger, unleſs ar the fame time the Phial 
is taken in the Hand. 
25. If, when the Gun barrel and Phiat are ex- 
cited, you grafp the Phial with: one Hand, and touch 
the Gun - barrel with a Piece of any Metal held in 
the other, the Shock is as great in your Arms as 
though you touched the Gun- barrel with your Fin- 
ger; but not the leaſt Shock is felt, if, inſtead of 
= you touch the Gnn-barrel: with a Piece of 
* have felt a very great Stroke, when I hung 
two > Phials to the Gun barrel, and; graſping them 
both, brought my Forchead near ir. The Shock 
then was 1g: violent, that I feem'd ſtunn d, as though 
ſtruck on the Head witli a great Stick, and 1 _ 
never ſince choſe to repeat this Experiment. This 
Increaſe ' of the electrical Force was owing to the 
additional Phial, ee thy the Points of non electric 
Contact were augmented. 
2222 2 | 27 
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27. Likewiſe if a Perſon placed upon Originally- . 
electrics, graſps two Phials, as before-mention'd, 
and a ſecond Perſon, ſtanding upon the Floor, 
touches any Part of his Body, a very light Stroke only 
is perceived. But if the ſecond Perfon, while the 
Globes are in Motion, places one of his Fingers up- 
on the Hand, or any Part of the naked Body of the 
firſt, and at the ſame time touches the Gun-barrel 
with his other Hand; both feel a Shock equal to 
taat juſt now mention'd, but more tolerable, be- 
. cauſe not felt in the Head, in the Arms only, and 
acroſs the Breaſt, In this Experiment, it is not ne- 
ceſſary that the Outſide of the Glaſſes held: in the 
Hands ſhould be dry, as in the former Experiments; 
becauſe whatever by the Moiſture is communicated 
to the Man, is ftopped by the Originally-electrics 
upon which he is placed. If, inſtead of his Hand, 
you gently touch the firſt Perſon's Cloaths, you only 
perceive a ſmall Stroke upon your Finger; but if 
you prefs his Cloaths cloſe to his Body, you fre- 
quently perceive a double Stroke; the one, (light 
from his Cloaths ; the ſecond, a violent Shock from 
his Body. | 3 
28. Upon ſhewing ſome Experiments to Dr. Be. 
vis, to prove my Aſſertion that the Stroke was, 
ceteris paribus, as the Points of Contact of Non- 
electrics to the Glaſs, that ingenious Gentleman has 
very clearly demonſtrated it likewiſe by the follow- 
ing Experiment: He wrapped up two large round- 
bellied Phials in very thin Lead fo cloſe as to touch 


the Glaſſes every-where, except their Necks. Theſe 
were filled with Water, and cork'd, with a Staple 
of ſmall Wire running through cach Cork into the 


Water. 
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Water. A Piece of ſtrong Wire about 5 Inches 
long, with an Eye at each End, was provided, and 
at each End of this hung one of the Phials of Wa- 
ter by the ſmall Staple running through the Cork. 
A ſmall Wire Loop then was faſten d into the Lead 
at the Bottom of each Phial, and into theſe Loops 
was inſerted a Piece of ſtrong Wire like the former. 
If then theſe Phials were — acroſs the Gun barrel 
and electrified, and a Perſon ſtanding upon the Floor 
touched the bottom Wire with one Hand, and the 
Gun - barrel with the other, he received a moſt ViO- 
lent Shock through both his Arms, and acroſs his 
Breaſt. 

29. Theſe Phials may be bertel and the Shock 
be more univerſal, in the following manner: The 
Phials may be placed in a Corner of the Room, and 
any thing laid over them, ſo as not to touch the 
upper Wires ; then a very fine Wire muſt be ſuſ- 
pended to the Gun- barrel, and faſten'd to the upper 
ſtrong Wire. A ſecond Piece of ſmall Wire, of a 
ſufficient Length to reach from the Phials almoſt 
under the Gun-barrel, muſt be faſtened to the lower 
ſtrong Wire, and this may be conceal'd under a 
Floor cloth. The Phials then are electrified; and if 
a Perſon, placing his Foot upon the Floor- cloth 

over the Wire which comes from the Bottom of 
the Phials, touches the Gun barrel, he receives a 
moſt terrible Shock. The firſt time I experienced 
it, was when the Phials were fully electrified, and 
both my Fect were placed upon the Wire. Upon 
receiving the Stroke from the Gun- barrel upon my 
Finger, it ſeemed to me, uſed as I am to theſe 
Trials, as though my Arm were ftruck off at my 
Shoulder, 


— —— — — — 


3 . 
Shoulder, Elbow, and Wriſt; and both my Legs, 
at the Knees, and behind near the Ankles. So that, 
to try the Effects of this Experiment, you muſt be 
careful of not electrifying the Phials too much. If 
a dozen ot more of theſe Phials, or one very large 
Bottle, were cover d over with thin Lead in the 
above manner, and ſtrongly electrified, and this 
Electricity were diſcharged by a Man at once in the 
manner here mention d, I ſhould dread the Conſe- 
quences. 175 1 3 

30. We muſt obſerve, that this Shock is not felt, 
unleſs the Wire, coming from the Bottoms of the 
Bottles, is touched; and they, not, if the Shoes are 
dry, and of conſequence originally- electric. In this 
Experiment we ſee the Effects of the Increaſe of the 
Points of Contact; and it ſeems the more ſurpriſing 
to thoſe who ate not acquainted with the Cauſe, 
when the Wire is concealed under a Floor- cloth, 
that the moving of their Feet only one Inch, ſhould 
occaſion them, all other Circumſtances. apparently 
the ſame, to feel a violent Shock, or none at all. 
A thick Carpet, inſtead. of a Floor-cloth, is liable to 
prevent the Succeſs of this Experiment, for the fame 
Reaſon as dry Shoes. This Experiment may aptly 
enough be called, the ſpringing an electrical Mine. 

31. If, in the former Experiment, the lower ſmall 
Wire is faſten d to an iron Rod; and if, when the 
Phials are ever ſo ſtrongly excited, that Rod is held 
in the Hand of a Man ſtanding upon the Floor, and 
wich it he touches the Gun-barrel, he perceives no 
Shock, for Reaſons preſcntly to be aſſigned. But 
it he takes this iron Rod in one Hand, and touches 


the Gun-barrel with the other, he then is violently 
2 ; ſtruck. 
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firuck.. We moſt here obſerve, that the Violence 
of the Stroke is always felt in our-Bodies, in p 
portion to the Loudneſs of the Exploſion, and g 
Quantity of Fire ſeen. Therefore, as both theſe arc 
equally: perceptible, whether the Electricity paſſes 
only thro the Iron, as in the firſt of theſe Inſtances, or 
thro our Bodies equally with the Iron, as in the ſecond; 
Ve conclude, that in both there is in the ſame Degrec 
of electrical Force. By the firſt of theſe Methods you 
are capable of making others ſenſible of the electri- 
cal Force, without feeling it yourſelf. This Expe- 
riment, as well as the laſt, will admit of infinite 
Variation, _ 

32. If a Man, Randing upon an ech Cake, 
takes the Phial ſuſpended to the Gun-barrel in his 
Hand, by theſe means he acquires ſome electrical 


the Gun- barrel, he only receives a flight Stroke. If 
then, without baving had any Communication with 
uncxcited Non- electrics, he touches the Gun- barrel 
again, the Globes being yet in Motion, he receives 
no Stroke at all. 

33. If to the Gun- barrel an Egg, either raw or 
boiled, is ſuſpended by a Piece of Wire, and a Per- 
ſon, graſping the electrified Phial in one Hand, 
brings the Palm of his other near the Bottom of 


the Egg; at that Inftant he receives a ſmart Stroke, 


and his Hand ſeems full of a more red Fire than is 
uſually obſerved. In this Experiment the Stroke is 
more confined to the Hand without ſhocking the 
Arms, than when you touch the Gun barrel itſelf; 


it more reſembles a Stroke over the Hand with a 


Ferula. 
34. 


Power; for if, under theſe Circumſtances, he touches 
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34. If any Number of People ſtand upon Origi- 

nally-electrics, and communicate with each other by 
any non-electric Medium, eſpecially Metal, they 
are by theſe- means all equally electrified ; and if a 
Perſon ſtanding upon the Floor, and holding the 
Phial of Water hanging to the Gun- barrel in his 
Hand, touches the Perſon furtheſt from the Gun- 
barrel, the whole Number receives a Shock equal to 
any one touching the Gun: barrel ſingly. — 
35. If a+ Number of Perſons, how great ſoever, 
ſtand upon the Ground, communicating with each 
other as before, the firſt of which graſps the Phial, 
and the laſt touches the Gun-barrel, the whole Num- 
ber receive a Shock like the former. | This, we are 
inform'd, M. le Monnier at Paris communicated 
through a Line of Men, and other Non-electrics, 
meaſuring nine hundred Toiſes. 
36. Several Experiments ſhew, that the electrical 
Force always deſcribes a Circuit; e.g. if a Man 
holds the electrified Phial in one Hand, and touches 
the Gun-barrel with the other, he feels the Shock 
in no other Parts of his Body than in his Arms, and 
acroſs his Breaſt. So that here we ſee the electrical 
Power darts regt iſſimo curſi between the Gun-barrel 
and Phial. This is more particularly demonſtrated 
by the following Experiment, in which, though the 
two Lines of Perſons may be of any Length, we 
only ſpecify, that each conſiſts of four, for the fake 
of Perſpicuity. 

37. Ot one Line, let 4 (ſee Tas. III.) touch the 
Gun barrel, ſtanding upon Wax, and communicate 
with BCD likewiſe ſtanding upon Wax. Of the 
other Line, let 1 take the Qectrificd Phial in his 


5 | Hand, 


1711 1 


Hand, and join with 2, 3, and 4, all ſtanding upon 
the Floor. If, under theſe Circumſtances, the firſt 
Line is electrified, and 4 touches D, all eight are 
ſtruck through. If 4 touches C, D, though electri- 
fied, feels nothing, and the remaining ſeven are 
ſtruck; ſo that here D is left out of the Circuit. 
If 4 touches B, only ſix feel the Shock, and C and 
D feel nothing; and thus you may proceed to A, 
who muſt always neceſſarily feel, if either himſelf 
or any of his Line is touched. If, when both Lines 
are as before mention d, D touches 3, 4 is left out 
of the Circuit, and the remaining ſeven feel the 
Stroke. If C touches 2, the Circuit conſiſts of five, 
D, 3, and 4 being, though under the ſame Cir- 
cumſtances, left out: Always obſerving, however 
theſe Circuits are diverſified, that A, who touches 
the Gun-barrel, and 1, who holds the Phial, are cer- 

tain to feel the Stroke. 4 
38. This Experiment may be reverſed, the Lines 
being as before, in the following manner, wherein 
likewiſe this Circuit is always obſervable. Let 4 
(ſee Tas. III.) touch the Gun-barrel as before, and 
< hold the Wire of the electrified Phial in his Ein- 
ger. Let 4 graſp the Phial, and 1 touch B; then 
A feels nothing, being left out of the Circuit, and 
the other ſeven are ſtruck. If 4 touches C, then A 
and B feel nothing, the Circuit conſiſting of the re- 
maining ſix. But it is to be obſerved, as in the for- 
mer Experiment, that 4, who graſps the Phial, and 
D, who holds the Wire, muſt of Neceſſity be al- 
ways in the Circuit. I have been the more particu- 
lar in this Matter, as it demonſtrates the Courſe of 
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the electrical Power to be in the moſt direct man- 
ner between the Gun barrel and the electrified Phial. 

39. Likewiſe, if a Perſon, ſtanding upon an Ori- 
ginally- electric, touches the Gun- barrel with his 
right Hand, a Piece of Wire being placed round his 
left Leg, and a ſecond Perſon, ſtanding likewiſe 
upon the Wax, takes hold of the Extremity of this 
Wire; then let another Perfon, ſtanding upon the 
Floor, and graſping the eleArified Phial, touch any 
Part of the ſecond Perſon's Body. Upon this Touch, 
the ſecond Perſon is ſhook as uſual; but the firſt 
feels the Stroke only in his left Leg and right Arm, 
the neareſt Courſe of the electrical Power. 

40. If any Number of Perſons communicate by 
Pieces of Wire, and if any one of them brings to-. 
gether the Ends of the two Pieces of Wire- in his 
Hands, upon the Gun barrel's being touch d, he will 
perceive no Stroke. But if the Ends of the Wires 
are but a Quarter of an Inch aſunder, he will be 
ſhook in both his Arms; becauſe then bis Body 
will become Part of the Circuit. 

41. If, when any Number of Perſons j join Hands, 
or communicate by any metallic Medium ftanding 
on the Floor, one graſps the Phial, and joins with 
the reſt; upon the Gun-barrel's being 'touch'd by 
the laſt Perſon of the Line, the- whole Number are 
ſtruck, and he who graſps the Phial, as forcibly as 
the reſt. But if two Phials are employed, and he 
graſps them both, with a Piece of Wire of ſuffi- 
cient Length held between his Fingers, which Wire 
touches both Phials, and its Ead is taken hold of 
by the ſecond Perſon of the Line; if then the laſt 
Perſon touches the excited Gun- barrel, all in the 


Line 


„ 

Line are violently ſtruck, except the Perſon who 
graſps the Phials ; but he feels little or nothing of 
the Stroke. | | 


42. The Stroke is very violent, when a Wire is 
put round the naked Head, or under the Peruke, 
and the Perſon graſping the Phial touches the Gun- 
barrel with the Ends of the Wire, or if he holds th 
Wire between his Teeth. 

- 43. If a Perſon, ſtanding on the electrical Cakes 
with Gold or Silver Lace upon his Coat, takes hold 
of the Gun-bartel, and another Perſon graſping the 
electrified Phial touches the Bottom of the Lace, the 
Perſon electrified, if he holds down his Head, feels 
the Blow undcr his Chin. The Lace in this In- 
ſtance has the ſame Effects as a Piece of Metal; at 
the End of which, if placed in the ſame manner, 
you would neceſſarily feel the Stroke. 

44. I now proceed to ſhew, by what Steps, in 
my Inquiries into the Nature of Electricity, I dit- 
cover'd that the glaſs Tubes and Globes had not the 
electrical Power in themſelves, but only ſerved as 
the firſt Movers and Determiners of that Power. 

45. Several Months fince, I obſerv'd that, by rub- 

bing a glaſs Tube, while ſtanding upon a Cake of 
Wax, in order, as I expected, to prevent any 
of the electrical Power from diſcharging itſelf 
through me into the Floor; contrary to my Ex- 
pectation, that Power was ſo much leſſen d, that 
no Snapping was to be obſerv'd upon another's 
touching any Part of my Body. But if a Perſon 
not electrified held his Hand near the Tube whilſt it 
was rubbing, the Snapping was very ſenſible. This 
I ſhew'd to ſeyeral Members of the Royal Society, 
Aaaaa 2 and 


tormented him; but however he has given us the 
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and others, who did me the Honour to viſit me. 
Afterwards I met with an Experiment of the ſame 
kind, in a Treatiſe publiſh'd by Profeſſor Boſe, in- 
titled, Recherches fur la cauſe et ſur la veritable 
theorie de ¶Electricité, which that ingenious Gentle- 
man ſays, had given him great Trouble by its Odd- 
neſs. The Experiment is, that, if the electrical Ma- 
chine is placed upon Originally-eleArics, the Man 
who rubs the Globes with his Hands, even under 
theſe apparently favourable Circumſtances, gives no 
Sign of being electrified, when touched by an un- 
excited Non- electric. But if another Perſon, ſtand- 
ing upon the Floor, does but touch the Globe in 
Motion with the End of one of his Fingers, or any 
other Non electric, the Perſon rubbing is inſtantly 
electrified, and that very ſtrongly. The Solution 
of this Phenomenon, ſcemingly contrary to the al- 
ready diſcover'd Laws of Electricity, had terribly 


following, which he modeſtly calls a plauſible Sub- 
terfuge rather than a Solution; viz. that a Power 
cannot act at the ſame time with all its Vigour, 
when one Part of it is already employed ; as a 


Horſe, who already , draws an hundred Pounds, 


cannot draw an additional Weight as freely as if 
he had not been loaded at all” That the Hand 
excites the Virtue already in the Sphere; therefore 
if the ſame Power impregnates the Man, there 
remains none for the Globe. That the Virtue of 
the Globe then cannot be communicated at the 
ſame time to the Man, by whom it is created. That 
he, who gives it, cannot receive it himſelf. From 


theſe, and ſuch-like Conſiderations, it appears to 


him, 
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him, that the Man upon the Ground, who holds 
his Fingers to the Globe in Motion, inſtead of his 
diminiſhing its electrical Force, throws that Force 
back again over the Man, who excited it. That the 
Finger in this Caſe ſeems to operate as an Electric 
per ſe, and drives back the electrical Power. 

46. I have ſeen an Account of * Mr. Allamand, 
lately printed at the Hague; wherein he takes no- 
tice of this Phenomenon. He tells us, that as Part 
of the electrical Power of the Globe paſſes off by the 
Frame, upon which the Globes are mounted, 
into the Floor, and diſſipated thereby; he con- 
ccived, that if the Machine, and the Man who 
rubb'd the Globe, were placed upon Pitch, 
prevent this Diſſipation, the Fire of Electricity 
would be more ſtrong. But the Conſequence is 
extremely odd and unexpected; for the contrary 
happens; and the electrical Power is conſiderably 


diminiſhed, and ſometimes there is even none at 
all. 


47. I tried this Experiment ſeveral times with my 
Machine, and the Man, who turns the Wheel 
thereof, mounted upon the electrical Cakes. If the 
Air was dry, and the Machine placed at ſome Di- 
ſtance from non- electrical Subſtances, as the Sides of 
the Room, Chairs, and ſuch-like; after one or two 
ſmall Snaps, the Gun-barrel, ſupported by ſilk Lines, 
and hanging in Contact with the Globes, would, 
tho' the Machine were in Motion a conſiderable time, 


attract 


— — — — 


* Bibliotheque Britannigue pour les Mois de Janvier, Fevrier, et 
Mars, 1747. 
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attract no light Subſtances, not emit any Fire. This 
induced me to conceive, that the electrical Power 
was not inherent in the Glaſs, but came from the 
Floor of the Room; and if the Fact were ſo, the 
Gun. barrel ſhould ſnap upon my touching any Part 
of the Machine. The Conſequence fully anſwer'd 
my Conjectures; for while 1 ſtood upon the Floor, 
the Globes ſtill in Motion, I put one Hand upon 
the Frame of the Machine, and touched the Gun- 
Barrel with one of the Fingers of my other. Upon 
this, Fire iſſued, and the Snapping continued as long 
As 1 held my Hand upon the Machine, but ceaſed 
upon taking it off. This at once proved to me, 
that the electrical Fire paſſed from the Floor thro my 
Body to the Machine. 1 then order'd the Man to 
put one of his Feet from the Wax upon the Floor ; 
which, as ſoon as he complied with, cauſed the 
Electricity to ſnap at the Gun - barrel, and this ceaſed 
upon his replacing his Foot. Here I found, that 
the electrical Power came through the Man; and 
that, in theſe Inſtances, either myſelf, or the Man 
who touched the Floor with his Foot, was to be re- 
garded as an additional Part of the Machine com- 
municating with the Floor. Theſe Conſiderations 
led me to make the following Experiments. 

48. If my Conjectures were well founded, and 
if the electrical Power, the Man and the Machine 
being placed upon Originally- electrics, went through 
my Body to the Machine, a fine Wire, held in my 
Hand at a few Inches Diſtance, ought to be at- 
tracted by any Part of the Machine. This ſucceeded 
accordingly, but the Attraction laſted a very ſmall 

Space 
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Space of Time, and the Wire again hung perpendi- 
cularly from my Finger, though the Globes continued 
in Motion. This induced me to believe, that the 


Gun-barrel, and the other Non- electrics ſuſpended in 
Contact with the Globes, would only contain a cer- 
tain Quantity of the electrical Æther; and if this 
were the Caſe, the Attraction of the Wire to the 
Machine would be continual, if the electrical Power 
found again a Communication with the Floor, as 
the Wire was the only Canal of Communication 
between the Floor and the Machine. Whereupon J 

placed one of my Fingers upon the Gun- barrel, and 
held a Wire near the Machine with my other Hand, 
and found, that as long as my Finger continued 
upon. the Gus barrel, the Wire was attracted, but 
no longer. 
49. Here we find, that one Cauſe of the cleari- 

cal Attraction is the. Current of the electrical Æther 

ſetting to the Machine through the Wire ; and this 

Current is ſtopped from two Cauſes; one, when 
there is no Diſcharge thereof from the Gun: barrel, 
the Accumulation deing complete; the other, when 

other Currents are opened, that is, when the Machine 
is touched in other Parts. 

zo. In theſe, and the ſubſequent Experiments, I 

always ſuppoſe the Air very dry; for if it is not, 

and the filk Lines, which ſupport the Non, electrics, 

are wetted thereby, the electrical Power will be diſ- 

charged along them, and the Wire will be conſtantly 

attracted, as 1 have frequently on purpoſe expe - 

rienced; and this Diſcharge is in proportion as the 

Lincs are more or leſs wetted. ; 
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51. If a Man ſtands upon the Machine placed up- 
on Originally- electrics, and the Gun- barrel with the 
other Non: electrics are ſuſpended as uſual in Con- 
N tact with the Globes, no Electricity is obſerved in 
F Jil that Man: But if a Wire, hanging to the Wainſcot 
1 of the Room, touches the Gun barrel, or a Man 
ſtanding upon the Floor applies his Finger thereto, 
the Man upon the Machine emits Fire copiouſly; 
and either himſelf, or the Man who turns the Wheel 
of the Machine, fires inflammable Subſtances. But 
this Effect is no longer obſervable, when the Wire, 
Cc. are removed from touching the Gun-barrel. 
So that, in this Experiment, the uſual Courſe of the 
9 Electricity is inverted; and that Power, which, in 
moſt other Inſtances, is brought by the Wood- work 

| of the Machine to the Globes, and by them diſ- 
I | charged upon the Gun-barrel, is now brought by 

the Wire to the Gun-barrel, and from this the 
Globes throw it all over, not only the Machine, 

4 but any Non- electric in Contact with it, if the Elec- 

F tricity is ſtopp'd. In this Experiment, if an iron Rod, 

| ſtanding upon the Floor, is inclined againſt the 
I | Loops of the ſilk Lines which ſupport the Gun-bar- 

rel, in ſuch a manner as not to touch the Gun barrel, 
TH the electrical Fire, which paſſes from the iron Rod 

to the Gun- barrel, inſtead of being ſupplied con- 

ſtantly, comes in by ſnapping ſo long as any un- 

excited Non-electtic communicates with the Ma- 

chine, but ceaſes upon its being removed: And if 
1 the Air is very dry, and none of the Electricity con- 
1 ducted down the ſilk Lines, the Snapping from the 
1 iron Rod to the Gun: barrel will frequently corre- 
ſpond to the touching of the wooden Machine with 
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your Fingers, and ſtop upon your taking them off. 
And this Experiment will look much like Magic, 


even to thoſe who are acquainted with the Opera- 
tions of Electricity; for if the Perſon who turns the 
Wheel of the Machine, and ſtands upon the Cakes, 
be properly inſtruted : upon your bidding the Gun- 
barrel ſnap, he only puts the Toe of his Shoe upon 
the Floor, and it ſnaps immediately, and continues 
ſnapping as long as he keeps it there; bur if you 
order ir to ceaſe ſnapping, he almoſt 1mperceptibly 
replaces his Foot upon the ' Cakes, and it ceaſes. 
This may. be repeated as often and as long as you 
pleaſe. 

52. Many Experiments demonſtrate, that if the 
Electricity is not ſtopt, no Sign of its Preſence, 
either by Fire or Attraction, is obſervable in the 
non electric Bodies ſuſpended to the Globes: that 
is, although evei ſo great a Quantity be determined 
by the Globes over theſe Bodies, the Electricity 
paſles off from them pleno riuvo to the Floor, from 
whence it came: but if the Electricity is ſtopt, it is 
then accumulated upon theſe Non-electrics; but 
this can be done only to a certain Degree, as is ma- 
nifeſt from a former Experiment. And if, when this 
Power is accumulated, a Man ſtanding upon the 
Fioor touches now-and-then the Non-electrics with 
his Finger, the Electricity, which is here accumu- 
lated, ſnaps, and the Fire is always obſervable. But 
this Snapping is not, when the electrical Power 
pailes off continually, as from a Piece of blunt Wire 
hung to the ſuſpended Gun-barrel, and the Hand of 
a Man brought ncar it without touching ; whereby 


the electrical Power becomes viſible, like a fine 
Bbbbb blue 
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blue Cone of Flame, with its Point towards the 
Wire. When the Hand is placed at a proper Di- 
ſtance, the Blaſt, like that of cold Air, is therefrom 
very manifeſt, If you do not determine the Elec- 
tricity by theſe means to a Point, the Diſſipation of 
it is general, and from all Parts of the excited Non- 
electric; but if you do, by bringing your Hand near 
the Wire as beforc-mention'd, you ſee the Manner 
of its being diſcharged into the Floor, and ſo into 
the Earth. Theſe Facts being ſo, if my Concep- 
tions are true, that the glaſs Globes circulate the 
electrical Fire, which rhey receive from their Fric- 
tion againſt the Cuſhions, or the Hand of a Man, 
and which is conſtantly ſupplied to theſe laſt from 
the Floor; the Ingreſs of the electrical Fire. if the 
Machine, &c. are placed upon Electrics per ſe, 
ought to be viſible, as well as the Egreſs under the 
ſame Circumſtances; and this is demonſtrated by 
Experiment, For if, while any unexcited Non- 
electrics touch the Gun-barrel, the Globes being in 
Motion, you bring your Finger, or a Piece of Wire 
near any Part of the Wood-Work of the Machine, 
but more eſpecially the iron Axis of the Wheel ; 
you obſerve the Bruſh of blue Flame ſet in from it 
to the Wood-Work. We always obſerve, in this 
Experiment, that the lambent Flame from the End 
of the Wire paſſes diverging into the Machine, and 
this continues ſo long as the Gun-barrei is touch'd. 
So that here the Office of the Globes exactly tallies 
with that of the Heart in Animals; which, as long 
as the Quantity of Blood is ſupplied, propels it into 

the Arteries, and theſe all over the Syſtem; or that 
of the Pump in Hydroſtatics. In the {ame manner, 
by 
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by the Attrition of glaſs Tubes, the electrical Power 


is brought from the Body of the Man who rubs the 
Tube; and he is conſtantly taking in a Supply from 
the Floor. 

53. What I here call the electrical Æther, is that 
Atmoſphere which ſurrounds both excited Origi- 
nally electrics, and excited Non-electrics. That this 
is extended to a conſiderable Diſtance, appears, 
from a fine Thread, or Piece of Cotton-graſs Seed, 
being attracted at ſome Diſtance from them, as far 
as which, it is preſumed, this Atmoſphere extends. 
Here indeed it is only perceived by its Effects upon 
theſe light Subſtances : but at the Bruſh of Flame 
from the End of the Wire before-mention'd, from 
ſome Bran lying upon a flat Piece of Metal in Con- 
tact with excited Non-electrics, your Hand being 
held over it, and in many other Experiments, it be- 
comes manifeſt to your Feeling as a Blaſt of cold 
Wind. You feel it likewiſe in a leſs Degree, when 
a glaſs Tube is well excited, and brought near your 
Face. It no unexcited Non-electric is near, this 
Atmoſphere feems to be determined equally over 
all the excited Non-elecrrics in Contact with the 
Machine ; but it a Non-electric uncxcited is brought 
near, the greateſt Part of it is determin'd that way; 
and hereby the Attraction at any other Part of theſe 
excited Non-electrics is conſiderably diminiſhed. 
Hence the Cauſe of the Repulſion of Electricity, 


which does not operate, until the electrical Æther 


is ſufficiently accumulated. This electrical Repul- 
ſion is ſtrongeſt in thoſe Parts of the excited Non- 
electrics, Where unexcited Non-electrics are brought 
ncar them; tor by theſe the electrical Blaſt, which 
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otherwiſe is general, is particularly determined to 
the Floor. 

54. Before I proceed further, I muſt beg Leave to 
explain what I call the Accumulation of Electricity. 
To put a ſimilar Caſe: As we take it for granted, 
that there is always a determinate Quantity of At- 
moſphere furrounding the terraqueous Globe, we 
conceive, when we ſce the Mercury in the Barome- 
ter very low, that there then is a leſs accumulated 
Column of this Atmoſphere impending over us, 
than when we ſee the Mercury high. In like man- 
ner when we obſerve that the clectrified Gun-barrel 
attracts or repels only very light Subſtances at a vcry 
ſmall Diſtance, or that the Snap and Fire there- 
from are ſcarcely perceptible; we conceive then a 
much leſs Quantity of electrical Atmoſphere ſur- 
rounding the Gun-barrel. This Power being more 
or leſs, we call the greater or leſs Degree of the 
Accumulation of Electricity. This is only attain- 
able to a certain Point, if you electrify ever ſo long; 
after which, unleſs otherwiſe directed, the Diſſipa- 
tion thereof is general. The Phial of Water kot 
Mmuſchenbroek ſeems capable of a greater Degree of 
Accumulation of Electricity, than any thing we are 
at preſent acquainted with: And we ſee, when, by 
holding the Wire thereof to the Globe in Motion, 
the Accumulation being complete, that the Sur- 
charge runs off from the Point of the Wire, as a 
Bruſh of blue Flame. A Method has been diſco- 
ver'd here by a Gentleman (Mr. Canton) by which 
the Quantity of accumulated Electricity may be mea- 
{ured to great Exactneſs. The Manner of meaſuring 
is this: When the Phial is ſuthciently electrified by 


applying 
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applying the Wire thereof to the glaſs Globe, and 
which is known by the Appearance of the Bruſh of 
Flame at the End of the Wire, as before-mention'd; 
hang a ſlender Piece of Wire to the ſuſpended 
Gun-barrcI for this Purpoſe detached from the 
Globes. Upon your applying the Wire of the 
electrified Phial to that hanging to the Gun-barrel, 
you perccive a ſmall Snap; this you diſcharge by 
touching the Gun-barrel with your Finger, which 
likewiſc ſnaps: And thus alternatcly electrifying 
and diſtharging, you proceed until the whole 
Electricity of the Warer is diſſipated; which ſome- 
times 1s not done, under an hundred Diſcharges. It 
you do not diſcharge the Electricity every time, the 
Snaps from the Wire of the electrified Phial to the 
 Gun-barrel are ſcarcely perceptible. In proportion 
to the Number of Strokes, you eſtimate the Quan- 
tiry of the acquired Electricity of the Water. That 
you could, by ſtopping the Electricity, excite Non- 
electrics; and, by accumulating their Power, make 
them exert more Force than Originally electrics 
would at any Point of Time, was that capital Diſ- 
covery of the late Mr. Gray; and is to be regarded 
as the Baſis, upon which all the preſent Improve- 
ments of our Knowledge in Electricity are founded; 
and till which Diſcovery, although ſome of the Et- 
tects of Electricity were obſerved above two thou- 
land Years ago *, little Progreſs was made. 


55. 


ä 


* Theophra/lus, who lived above three hundred Years before the 
Date of the Chriſtian Era, takes Notice of Amber ard the Lyn- 
curium, 
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55. The eleArical Æther is much more ſubtil 


than common Air, and paſſes to a certain Depth 


through all known Bodies. It paſſes moſt readily 
through Metals, Water, and all Fluids, except reſin- 
ous ones ; then animal Bodies dead or alive, in pro- 
portion as they are more or leſs wet; then Stones, 
Wood, and Earths. It paſſes to a certain Thickneſs only 
thro'Reſins „dry animal Subſtances, Wax, and Glaſs. For 
this Reaſon Bodies are called Electrics per ſe, or Non- 


electrics; not only for their rubbing the Electricity 


from other Bodics, but likewiſe as they permit more 
or leſs of the electrical Æther to paſs through them. 
This Zther has not only the Property with Air of 
moving light Subſtances; but it ſeems to have an- 
oiher, and that is Elaſticity. 

56. That this Fluid is more ſubtil than common 
Air, is more particularly demonſtrated by its ſpaſſing 


through ſcveral Glaſſes at the fame time; through 


any one of which, though ever ſo thin, Air can- 


not paſs. It likewiſe paſſes, as I have mention'd 


before, through all known Bodies, except Origi- 
nally-clearics, "and even through theſe to a ccrtain 
Degree. Its Elaſticity is proved by its extending it- 
ſclt round excited EleaArics, and excited Non electrics, 
to a. conſiderable Diſtance; as well as by its in- 
creaſing the Motion of Fluids. This is demonſtrated 
by the Experiment with a ſmall glaſs Siphon where 

the 


— 
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curium attracting not only Straws, and Shavings of Wood, but alſo 
thin Pieces of Copper and Iron. See Theophraſtus aþ} 761 Mil- 
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the Elaſticity of the electrical Æther overcomes the 
Attraction of Coheſion: I have frequently obſerved 
this Experiment does not operate, unleſs the greateſt 
Part, if not the whole electrical Blaſt, is determined 
to the Floor through the Water, by bringing ſome 
uncxcited Non- electric near the long Leg of the 


Siphon T. The Stream through this ſlender Tube 


is moſt complete, when the Non- electric is brought 
near, ſo as when the Room is ſome what darkened, 
tha Stream of Water appears as a Stream of blue 
Flame, much like that from the blunt Wire. This 
Stream is ſtopped, either by touching any Part of the 
Non-eleftrics in Contact with the Globes; by place- 
ing the Machine and the Man who turns the Wheel 
upon Electrics per ſe, by which the Current of the 
electrical Ether from the Floor to the Machine is 
prevented ; or by removing the Non electric from 
the Leg of the Siphon, by which the Diſſipation of 
the electrical Ather from the excited Non- electric 
becomes general. So that we find, that although 


we can repel light Bodies from many Parts of ex- 


cited Non-electrics at the ſame time; the whole 
Force of the electrical Current is neceflary, to drive 


oft 


+ There is one Inſtance, where the Water will run off in a full 
Stream without bringing a non-eleCtric unexcited near the long 
Leg of the Siphon ; and that is, by ſuſpending a Phial of Water, 
as uſual to the Gun-barrel by a Wire, and by letting a glaſs Siphon 
through the Cork into the Water. When this Phial is ſufficiently 
electrified, the Water therein runs off in a full Stream, though no 
Non-ele&ric unexcited is near; becauſe then the Current of Water 
through the S phon is the only Way, by which the Surcharge of 
the Electricity can be diſſipated. 
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off ſo ponderous a Fluid as Water. May we like- 
wiſe not infer the Elaſticity of electrical Æther, 
from the Ingreſs of the blue Flame from the End 
of a blunt Wire held near the Axis of the Wheel, 
or any Part of the Wood-work of the Machine, 
after the Revolutions of the Globes are ccaſed ? 
Certainly we ſee an Influx of electrical Fire to all 
Bodies, until their determined Quantity is reſtored, 
Is not the Elaſticity of this Æther deducible like- 
wiſe from the violent Shock we feel in our Bodies 
in the Experiments with Water? 

57. There ſeems to be a Quantity of this Ether 
in all Bodies. Hence the Reaton why, though the 
Machine is placed upon Electrics per /e, a Snap Or 
two, as I mention'd before, is obſery'd upon touch- 
ing the Gun-barrel, when the Machine has been 
ſome time in Motion : But after theſe no more is 
perceiv'd, if the ſilk Lines are very dry, and the 
electrical Supporters of the Machine are of a requi- 
fite Thickneſs. As ſoon as any Nom electric unex- 
cited touches the Machine, this Loſs is immediately 
reſtored. As the electrical Æther, as has been ſpe- 
cified, is an elaſtic Fluid, wherever there is an Ac- 
cumulation thereof, there is an Endeavour by the 
neareſt unexcited Non- electric to reſtore the Aqqui- 
librium. The reſtoring of this Equilibrium I rol 
to be the Cauſe of the Attraction of excited glaſs 
Tubes and Globes, as well as that of excited Non- 
electrics; for here the Blaſt of electrical Æther con- 
ſtantly ſets in from the neareſt unexcited Non- elec- 
trics towards thoſe excited, and carries with it what- 


cver light Bodies lic in its Courſe. This ſetting in 
of 
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of the Current of clerical Ether towards excited 
Non-electrics is likewiſe very perceptible to your Feel- 
ing as a Blaſt of cold Wind ;if when you ate electtified, 
you hold your Hand over a Plate with ſome Bran in it, 
by which Blaſt the Bran is carried againſt your Hand. 
Theſe light Subſtances are again repell'd by the Blaſt 
from the excited Bodies, as ſoon as they come in 
Contact, and ſometimes before. The Succeflions 
of theſe alternate Attractions and Repulſions are ex- 
tremely quick, ſo that ſometimes your Eye can 
hardly keep Pace with them. And if you put a glaſs 
Globe of about an Inch in Diameter very light and 
finely blown into a Plate of Metal, and hang an- 
other Plate over it; eleArify the upper one, and bring 
the other under it, and you will find the Strokes 
from the alternate Attractions and Repulſions * 
almoſt too quick for your Ear, 1 have ſeen a Ger- 
man, Who travell'd with a ſmall electrifying Ma- 
chine, who, by a Proceſs of this fort, made two 
ſmall Bells ring. One of the Bells was ſuſpended 
to an electrified Wire, which was conducted with- 
out touching along the Sides of the Room; at about 
an Inch Diſtance, detached from this Wire, a little 
Clapper was hung by a filk Line; at an equal Di- 
ſtance from this laſt was hung another little Bell, 
which communicated with the Sides of the Room. 

AS 


CP | 


* The following is an Argument of the Velocity likewiſe, with 
which theſe little Globes are attracted and repell'd. If they are 
let fall from the Height of fix Feet or more upon a wooden Floor, 
or a Plate of Metal, they are rarely broke; but by the Attractions 
and Repulſions of them between the Plates, though at the Diſtance 
only of one ſixth of an Inch, they are frequently beat in Pieces. 
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As ſoon as the Machine was in Motion, the elec- 
trified Bell! attracted the Clapper, which immedi- 
ately by the repulſive Blaſt was blown off to the 
unexcited Bell. By the time the ſecond Bell was 
ſtruck, the former attracted again; and this Jingling 
of the two Bells continued not only during the 
Motion of the Machine, but ſeveral Seconds after 
it was ſtopped. This was occaſioned by the ſmall 
Volume of the Clapper being able to convey away 
only a ſmall Quantity of the electrical Æther at each 
Stroke; by which it was ſome time before the 
e Equilibrium was reſtored, 
58. To demonſtrate likewiſe, that the reſtoring 
this e Aquilibrium is not imaginary, I ſhall mention 
an Experiment of a Gentleman (Mr. Wilſon) who 
has taken great Pains in theſe Inquiries. Take two 
Plates of any Metal, very clean and dry, whoſe 
Surfaces are nearly equal; hang one of them to any 
excited Non-eleCtric, and bring under it upon the 
other a whole Leaf of Silver. When, which you 
find upon Application, the ſilver Leaf is attracted, 
lower the bottom Plate; if it is too low, you will 
obſerve the leaf Silver jump up and down; if too 
high, it will only be attracted in Part, and thereby 
diſlipate the electrical Power. But if you get it at 
the proper Diſtance, which will very eaſily be found 
upon Trial, the Silver will be perfectly ſuſpended at 
right Angles with their Planes, like the Trapegium 
of the Geometers, and touch neither of the Plates ; 
it will be extended likewiſe to its utmoſt Dimen- 
fions. You frequently obſerve, both at the Top 
and Bottom of the Silver, the electrical Fire. The- 
ſame Effect is produced, if you reverſe the Experi- 
ment, 
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ment, by electrify ing the bottom Plate, and ſuſpend- 
ing the other over it. Now I conceive, that the 
Space occupied by this Leaf of Silver, is that where 
the «Equilibrium of the electrical Æther is re- 
ſtored ; for if you take away the under Plate, thro' 
which from the Floor the Flux of this Æther is 
furniſhed, or if that Plate be placed upon an Elec- 
tric per /e, by which this Flux is prevented likewiſe, 
the ſilver Leaf is blown away. 

59. No Body can be ſuſpended in e/Zquilibrio 
but from the joint Action of two different Direc- 
tions of Power: So here, the Blaſt of electrical 


Ether from the excited Plate blows the Silver to- 


wards the Plate uncxcited. This laſt, in its Turn, 
by the Blaſt of electrical Æther from the Floor ſet- 
ting through it, drives the Silver towards the Plate 
electrified. We find from hence likewiſe, that the 
Draught of electrical Ather from the Floor, is al- 
ways in proportion to the Quantity thrown by the 
Globes over the Gun- barrel; or the Mquilibrium 
by which the Silver is ſuſpended, could not be main- 
tained. I once found, that a Gentleman, at that 
time an Invalid, whoſe Shoes were pertectly dry, 
and of conſequence Originally-electrics, and who 
was employ'd to hold the Non-electric Plate through 
which the Ether was to come from the Floor; this 
Gentleman, I ſay, did not furniſh a ſufficient Quan- 
tity, becauſe of the Dryneſs of his Shoes, to main- 
rain the ÆAquilibrium; and the Silver was blown 
away. But upon employing another to this Office, 
whoſe Shoes were more wet, the Æther came rea- 
dily through him, and the Silver was ſuſpended. I 


have likewiſe found a wooden Pole, very dry, not 
Ccccc 2 conduc 
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conduct this Æther faſt enough to keep the Sil- 
ver ſuſpended. It may be imagined, that it is 
poſlible for the Silver to be ſuſpended, without ſup- 
poſing a Flux of the electrical Ather from the 
neareſt unexcited Nom electric, as well as from the 
excited one; that is, by the ſimple electrical Attrac- 
tion. But to obviate this, it muſt be remembered, 
that the electrified Gun-barrel both attracts and re- 
pels light Subſtances at the ſame time. Can this 
Attraction and Repulſion be conceived without the 
Operation of the electrical Ather both to and from 
the Gun-barrel at the fame time? Does not this 
point out an Afflux as well as an Efflux? Are not 
the electrical Repulſions as ſtrong at leaſt as the At- 
tractions? Do not we ſee light Bodies, either be- 
tween excited Originally-clectrics, or excited Non- 
electrics, and unexcited Non-electrics, dart like a 
Ball between two Rackets of equal Force? It may be 
{aid perhaps, 


I. That the ſuſpended Silver mayionly ſerve as 
a Canal of Communication, which diſcharges the 
Electricity from the excited Non- electric to the un- 
excited one; and that when an Originally electric is 
placed between the lower Plate in this Experiment 
and the Floor of the Room, that then the Silver is 
attracted only, until the lower Plate is ſaturated 


with Electricity, and no longer. This is as much as 


ſaying that this Effect ariſes from Electricity, with- 
out mentioning in what manner. 

2. That this Effect is produced by the electrieal 
Attraction, which gives the Silver a Direction to- 
wards the excited Non electric, but that ir is kept 


down near the unexcited one by the Force of Gra- 
vity. 


4 
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vity. Was this the Cauſe, the Action of Gravity 
would operate as much thro' Originally-electrics as 
through Non: electrics. 

60. But I am able to prove the Afflux experi- 
mentally, as well as the Efflux, in the following 
manner. When the Silver lies ſtill, though the Mo- 
tion of the Globes is continued between the two 
Plates, one ſuſpended to the Gun-barrel, and the 
other placed upon an electrical Cake, a Perſon ſtand- 
ing upon the Floor nceds only bring a ſmall glaſs 
Siphon in a Veſſel of Water, and apply the long 
Leg thereof near the Plate placed upon the Wax; for 
upon this the Silver is immediately ſuſpended ; and 
the Water, which before only dropp'd, now runs 
in a full Stream, and appears luminous * Does 
not, in this Caſe, the Current of the Warer point 
out the Direction of the Current of electrical 
Ather? 

61. When the Machine, c. are placed upon 
Originally-electrics, if a Man, ſtanding likewiſe up- 
on an Originally- electric, touches the Gun- barrel 
while the Globes are in Motion, he will receive 
a Snap or two; after which, though the Motion 
of the Globe is continued, he will perceive no 
more Fire from the Gun- barrel. While in this 
| Poſture, 


* This Experiment is more elegant, if the upper Plate, at- 
tracting the Silver, is ſuſpended high enough for a Perſon ſtanding 
upon an Originally- electric, conveniently to bring the other Plate 
under it with one Hand, and to hold 2 pewter Plate in the other. 
If the Originally -eleQric is ſufficiently thick, the Silver will not be 
ſuſpended ; but if the glaſs Siphon in a ſmall Veſſel of Water is 
brought very near the pewter Plate, the Water runs into the Plate, 
and the Silver is immediatly ſuſpended. 
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Poſture, if he touches the Wood-work of the Ma- 
chine with one Hand, and applies a Finger of his 
other near the Gun-barrel, at that Inſtant he receives 
the electrical Strokes. Theſe continue as long as 
he touches the Machine, but ceaſe upon his remo- 
ving his Hand therefrom. Here we ſec a Circula- 
tion of Part of this Man's electrical Fire, which ope- 
rates in the following manner. Firſt; The Man, by 
applying one of his Hands to the Machine, becomes 
a Part thereof; and, by the Motion of the Globes; 
Part of the electrical Fire, inherent in his Body, is 
driven upon the Gun-barrel ; bur it is inſtantaneouſly 
reſtored to him again, upon his touching the Gun- 
barrel with his other Hand. Thus he continues com- 
municating the Fire with one Hand, and having it 
reſtored to him with the other, as long as he pleaſes. 
If, inſtead of touching the Machine or Gun- barrel, 
he holds his Finger near either or both of them, 
you ſee the Fire go out, and return back, as in a 
former Experiment. 

62. It may be perhaps imagin'd, if one Man touches 
the Machine, himſelf and the Machine both being 
placed upon the Wax, and if another, ſtanding upon the 
Floor, conſtantly, or by turns, touches the Gun- barrel, 
that by theſe means the Man upon the Originally elec- 
trics might be diveſted of all his electrical Fire, by con- 
ſtantly continuing the Motion of the Globes, as he 
reccives then no Supply from the Floor. But the 
contrary proves true; and, after a conſiderable time, 
the Strokes from the Gun-barrel are as ſtrong as at 
firſt. But here we muſt obſerve, that the Gun- 
barrel ſuſpended will not contain probably at one 


time a thouſandth Part of the whole Quantity of 
this 
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this Man's clectrical Fire: Therefore I conceive, 
that, as ſoon as this Man has parted with any Por- 
tion of his neceſlary, his determined Quantity, to 
the Gun-barrel by the Motion of the Globes, he 
has it reſtored to him upon any un-cxcited Non- 
clectric's touching the Gun-barrel, by having the 
uſual Courſe of the Electricity * inverted. 
63. We ſee, from many Experiments, that dry 
Wood does not conduct Electricity ſo well as that 
which is wet; and that the Man ſtanding upon the 
Floor, who rubs the Globes, excites the Electricity 
ſtronger than the Cuſhions. This I had Reaſon to 
conceive was owing not to any other Difference, 
than that of his being more moiſt, and, of Conſe- 
quence, more readily conducting the Electricity 
from the Floor. Therefore I orderd my Machine, 
and even the Cuſhions to be made damp, by cauſing 
wet Cloths to be placed upon ſeveral Parts thereof; 
and found then, that the Electricity was equally 
ſtrong, as when the Globe was rubbed by the Hand. 

64. It remains now, that I endeavour to lay be- 
fore you a Solutiou why our Bodies are ſo ſhocked 
in the Experiments with the electrified Water; the 
Difficulty thereof I confeſs ſeemed unſurmountable, 
until I had made the following Diſcoveries. 

I. That the Electricity always deſcribed a Circuit 
between the electrified Water and the Gun-barrel. 

2. That the electrical Fire came from the Floor 
of the Room. 

3. That it would not paſs from the Floor quick 


cnough for the Perſon to be ſhook, if his Shoes 
were dry. 4. 


* For a further Account of this Matter, ſee Philo. Tranſact. 
Vol, XLV. p. 101. 
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4. That the Force was increaſed in proportion to 


the Points of Contact of Non-electrics with the 
2 containing the Water. 


Then the Solution of this Phænomenon became 
more eaſy, which I take the Liberty to offer. 


7. I have endeavoured to prove by Experiment *, 
that a Quantity of Electricity is furniſt'd from the 
neareſt unexcited Non-electrics, equal to that accu- 
mulated in excited Originally-electrics and excited 
Non-electrics. 

2. This being ſo, when the Phial of Water held 
in one Hand of a Man is highly electrified, and he 
touches the Gun-barrel with a Finger of his other; 
upon the Exploſion which ariſes herefrom, this Man 
inſtantaneouſly parts with as much of the Fire from 
his Body, as was accumulated in the Water and Gun- 
barrel; and he feels the Effects in both Arms, from 
the Fire of his Body ruſhing through one Arm to 
the Gun-barrel, and from the other to the Phial, 
For the ſame Reaſons, if, in the Experiment with 
the electrical 9 Mine, a Man places his right Foot 
upon the lower ſmall Wire, and touches the Gun- 
barrel with his left Arm, the clectrical Force 1s only 
felt in that Leg and Arm. 

3. As much Fire as this Man then parted with, is 
inſtancouſly replaced from the * Floor of the Room, 
and that with a Violence equal to the Manner in 
which he loſt it. To confirm this, ſee Exp. 54. 
| 4. But 


— — — — — 


* HSecſd. 56, 57, 58. + SeR. 60. 
See more of this in Phil, Tranſ. Vol. XLV. p. 102. 
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But this Flux of electrical Æther, cithcr 

from the Floor to the Man, or from the Man 

7 to the Water, is prevented for Reaſons ſufficiently 

obvious, if the Glaſs containing the Water be thick ; 

if the Points of non electric Contact are few; if the 

Man is placed upon Originally- electrics; or (which is 
the ſame thing) if the Soles of his Shoes are dry. 

5. As we find that the Electricity paſſes at leaſt 

equally quick through denſe Mediums, which are 

Non: electrics, as through thoſe which are more lax 

and ſpongy ; may we nor therefore conclude, that 

the Cauſe why we feel moſt Pain at the Joints of 

our Arms, and in the Tendons of our Heels , 

ariſes from the Texture in the Tendons and tendi- 

nous Ligaments of thoſe Parts? 


65. From a due Conſideration of the Phenomena 


before us, I take the Liberty of propoſing the fol- 
lowing Queries : | 


1. Whether or no the Effects we obſerve, in 
Bodies being drawn to and driven from either ex- 
cited Originally- electtics, or excited Non-electrics, 
are to be attributed to the Flux of electrical Ather ? 

| py 
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+ This Pain in the Heels is felt only in the Experiment with the 
electrical Mine; and it is not perceptible only when you touch the 
lower ſmall Wire with your Foot, but likewiſe if you ſtand upon 
Non-eleQrics, which touch this Wire. It has been ſtrongly felt 
by a Perſon ſtanding upon a Pedeſtal of Portland Stone near ten 
Inches in Height, and upon one of Metal more than two Feet. I 
am of Opinion, that no Maſs of Metal, of Dimenſions however 

reat, would in the leaſt prevent the Progreſs of the electrical 
| from the Water in the Phials to the Body of the Man. 
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2. Whether or no, that, which, from its being firſt 
diicoverd in Amber, we call Electricity, electrical 
Ather, electrical Power, c. is any other than ele- 
mentary Fire ? 

. Whether or no this Fire does not appear- in 
different Forms, according to its different Modifi- 
cations ? Does it not, when diffuſed under a large 
Surface, appear to affect us as Air? When brought 
rowards a Point, does it not become vilible, as lam- 
bent Flame? When nearer ſtil}, does it not explode, 


and become the Object alſo of our Feeling as well 
as of our Hearing? Altho' it does not affect our 


Skin with the Senſation of Heat ; does it not, by 
its lighting up inflammable Subſtances, ſhew itſelf to 
be truly Fire? 

4. Whether or no this Fire is not connected in- 
timately with all Bodies at all times, though leaſt 
of all, probably, with pure dry Air? Have we not 
found and ſeparated it from Water, Flame, even 
that intenſe one of Oil of Turpentine, Smoke, red- 
hot Iron, and from a Mixture thirty Degrees colder 
than the freezing Point ? 

5. Have we not proved its Subtility, from its 
paſling through all known Bodies? 

6. May we not infer its Elaſticity likewiſe from 

its Exploſions, from its increaſing the Motion of 
Fluids, as well as from its Effect in the Concuſſion 
of our Bodies, When we diſcharge it aſter we have 
accumulated it in Water? 
5. May not the electrical Machine, from its Uſes, 
be denominated a Fire-Pump, with equal Propriety 
as the Inſtrument of Otto Guerick and Mr. Boyle, 
that of the Air? 


745 ] 
8. Docs not the Power we are now Maſters of, 


of ſeeing the Separation of Fire from Bodics by 
Motion $, and of ſceing it reſtored to them again, 


and even after that Motion has ceaſed, cauſe us ra- 
ther to incline to the Opinions of Homberg (a), 
Lemery the younger (6), SGraveſand (c), and 

Boerhaave, 


$ The ſetting in of the Fire to the glaſs Tubes and Globes has 
always, in theſe Experiments, been viſible both from the Hands 
and Cuſhions, by which they were rubbed. But as, till now, this 
Fire was conſidered as coming from the Glaſs, that, obſerved upon 
the Hands and Cuſhions, was always believed to be ſo much loſt 
by running down the Inftruments of Friction into the Floor. 1 
endeavoured to prevent this Loſs, by ſtanding upon Originally- 
eleEtrics ; and found, to my great Surprize, that ſo far from in- 
creaſing the electrical Power, by ſtopping what I conjectured was 
ſo much Loſs, I could excite then no Electricity at all in the Tube 
and Globes. This Diſappointment, which, I afterwards found, 
had occurred to Meſſ. Beſe and Allamand, was the Foundation of 
my diſcovering the Source of the Electricity, and the Manner of 
its Ingreſs to the Machine. : 

(a) Homberg du ſouphre principe. Mem. de I Acad. Royale des 
Sciences, 1705. La matiere de la lumiere eſt la plus petite de 
toutes matieres ſenſibles — elle paſſe librement au travers et par les 
pores de tous les corps, que nous connoiſſons. —Que tout ' uni- 
vers eſt rempli de la matiere de la lumiere—— Pai mieux donne a 
notre ſouphre principe le nom de matiere de lalumiere, que celle du 
feu, quoique ce ſoit proprement la meme choſe, PONY 

(b) Lemery le fils. em. de Acad. 1709. p. 527. La ma- 
ticre de feu doit etre regardee, comme un fluide d'une certaine 
nature, et qui a des proprietez particulieres, qui le diftinguent de 
tout autre fluide. Pag. 8.—Qu'une matiere beaucoup plus ſub- 
tile et plus agitee, qui remplit tous les vuides de Punivers, et ne 
trouve point les pores fi Etroits, qui re lui laiſſent un libre paſſage, 
coule inceſſamment dans les lieux ou elle eſt enfermee, et entre- 
tient ſon mouvement. 

(c) ' Graveſand Philoſoph. Newton inſtitutiones, cap. 1. Ignis 


in corpora omnia quantumvis denſa et dura penetrat. — Corpo- 
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Boerhaave (d), who held Fire to be an Original, a 
diſtinct Principle, formed by the Creator himſelf, 
than to thoſe of our illuſtrious Countrymen, Ba- 
con le), Boyle (J), and Newton (g), who con- 
ccived it to be mechanically producible from other 
Bodies ? : 
9. Maſt we not be yery cautious, how we con- 
nect the elementary Fire, which we ſee iſſue from 
a Man, with the vital Flame and Caliaum innatum 
of the Ancients; when we find, that as much of 
this Fire is producible from a dead Animal as a liv- 
ing one, if both are cqualiy replete with Fluids? 
10. Whether or no it is not highly probable, 
that, by increaſing the Number and Size of the 
Phials of Water in a certain manner, you might not 
| inſtantly 


ribus ſeſe jungit — ignem ad certam diſtantiam a corporibus 
attrahi — nulla novimus, quz ignem non continent — non ignis 
que facile corpora omnia intrat —— corporibus contentus in his a 
corporibus circumambientibus retinetur. — Motu celerrimo ignem 
affici poſſe. | 

(d) Boerhaavii Elementa Chem. de igne, p. 187. et ſeq. — Ipſe 
ignis — ſemper præſens exiſtit in omni loco —— imo vero in omni 
corpore, etiam rariſſimo, vel ſolidiſſimo, æqualiter diſtributus hæ- 
ret, — Haud ergo potui detegere, quod in rerum natura fit vel 
ullum ſpatium fine igne. | : 

Tbid. p. 283. Huc uſque conabar —tradere ea, quz veriſſima ad- 
diſcere potui de natura illius ignis, quem elementalem appellant 
philoſophi. Illum ſcilicet, ita conſiderando, prout creatus ipſe in 
rerum (natura) exiſtet ſeorſum, extra reliqua omnia creata, quæ- 
cunque demum ſint, corpora. 

(e) Vide traftatum De forma calidi. 

ö 


(f) Mechanical Origin of Heat and Cold, Sect. 2. 
0 See Queries at the End of his Optics. 
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inſtantly kill even large Animals by the electrical 
Strokes (þ) ? 
- 66, I cannot conclude theſe Papers, without con 
gratulating that excellent Philoſopher and' learnea 
Member of this Society the Abbe Nollet of Paris. 
This Gentleman, almoſt two Years ſince, in a Let- 
ter to Profeſſor Boſe (an Extract of which this laſt 
publiſhed with a Work (i) of his own) without the 
Knowledge of ſeveral Experiments ſince diſcover'd ; 
at leaſt none of his Diſcoveries have yet fallen into 
my Hands, did declare his Opinion, () that the 
Electricity did not only proceed from the electrified 
Bodies, but from all othets about them to a certain 
Diſtance; (/) that the Electricity, as well from Bo- 
dies electrified, as from thoſe which were not, 
paſſed more readily through denſe Mediums than 


Air; (m) that the Electricity is preſent in all Bodies; 


that 


. * — —— 
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) Monſ. Le Maonnier at Paris killed Birds by theſe ; and 
with me, a Linnet and a Rat, much more than half-grown (the 
largeſt I was then able to procure) have been ſtruck dead. 

(i) Recherches ſur la Cauſe, et ſur la veritable Theorie de Þ Elec- 
tricit'. Wittembergue, 1745. 6 

(4) Yoyez Nollet dans les Recherches, &c. du M. Boſe, Pag. xlv.— 
La maticre electrique vient non ſeulement du corps electriſe, mais 
auſſi de tous ceux qui ſont autour de lui, juſques a une certaine di- 


ſtance. | | : 
Ibid. p. xlix. — Si vous pouvez vous convaincre comme mot, 


que la matiere qui va au corps Electrique vient primitivement de 
tous le corps environnans, de Pair meme, vous aurez bien plus de 
facilite a expliquer tous les autres effets. ; 

(1) Bid. p. xlvi. La matiere electrique, tant celle qui ſort du corps 
electriſè, que celle qui vient des environs a ce meme corps, fe 
meut plus facilement dans les corps denſe que dans Fair meme. 

(1) Bid. p. xlvii. 
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(2) that this Matter always tends to an Equili- 
brium, and endeavours to occupy thoſe Spaces in 
Bodies, which have not their neceſſary Quantity: 
All which Aſlertions may now be proved by Expe- 
riments. 

67. You fee, Gentlemen: by my aſſerting, that 
what we have hithetto called electrical EHuvia, do 
not procecd from the Glaſs, or other Electrics per 
ſe, I differ from Cabeus, Digby, Gaſſendus, Brown, 
Des Cartes, and very great Names of the laſt as well 
as the preſent Age. My differing. from them would 

be Preſumption indeed, were I not induced thereto, 
by Obſervations drawn from a Series of Experiments 
carefully conducted, to which many of you have 
been Witneſſes, and to whom I may therefore ap- 

peal, for taking what may ſeem ſo extraordinary a 
Step. I haye conſtantly had in View that excellent 
Maxim of Sir 1/aac Newton laid down in his Optics, 
that, © as in Mathematics, ſo in Natural Philoſophy, the 
6 Inveſtigation of difficult Things by the Method of 
* Analyſis ought ever to-precede the Method of Com- 
« poſition. This Analylis conſiſts in making Experi- 
* ments and Obſeryations, and in drawing general 
Concluſions from them by Induction, and admitring 
* of no Objections againſt the Concluſions, but ſuch 
« as are taken from Experiments, or other certain 
Truths. For Hypotheſes are not to be regarded 
in Experimental Philoſophy. And although the 
arguing from Experiments and Obſervations by 


% Induction 


» 
* 


c 


* 


6 


La) 


(2) La meme. Cette matiere tend a I'<quilibre, et s' empreſſe 


de remplir les eſpaces, qui ſe trouvent vuides des parties de fon 
eſpece. 
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Induction be no Demonſtration of general Con- 


A 


0 


ce the Nature of Things admirs of, and may be 
* lookd upon as ſo much the ſtronger, by how 
much the Induction is more general. — By this 
«-Way-of Anatyſis we may proceed from Com- 
** pounds to Ingredients, and from Motions to the 
“Forces producing them; and, in general, from 
* Effects to their Cauſes, and from particular Cauſes 
to more general ones, till the Argument ends in 


* 


Cc 


* 


cc 


* the moſt general.” 1 am deſirous, that what is 


contain'd in theſe Papers, you will be pleaſed to re- 
card rather as the rude Outlines of a Syſtem, than 
as a Syſtem itſelf; which, I am in Hopes, Men of 
better Heads and more Leiſure will proſecute : And 
if hereafter, from being poſſeſſed of more Obſerya- 
tions than we at. preſent are Maſters of, any Opi- 
nions in theſe Papers ſhall be found erroneous, I at 
all times ſhall be willing readily to retract them. I 
rely upon your wonted Candour, and am, 


With the greateſt Truth, 
\O&._20._ . GCeutlemn. 


1746. | He 
* Nour moſt devoted 
and moſt humble Servant, 


W. Watſon. 
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cluſions; yet it is the beſt Way of arguing which 
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No. 459. Art. XV. Mercurius a Venere ſublatus Mali 17, 1737. 
p. 630, 1, 2. this intire Article is to be expunged ; being inſerted 
more accurately in No. 450. p. 394- 

No. 474, p. 167, 1. 13. for Manteufet, read Manteuffel. 


E RR ATA in Vol. XIIV. 


No. 479, p. 101, I. 2. for ſoun- read fo un- 
Ne. 481, p. 299, l. 9, read Grains 37 + above 2 Oz. 
+ 


No, 482, Sheet (Zz) the Pages are double and confus'd by a Miſ- 
- take of the Printer; and therefore after the Numbers of the 
Pages in this Sheet I have in the Index ſet (Zz). 


1b. p. 408, l. 24, for Mr. Juan Antonio de Loa, read Don 
Antonio de Ulloa. 
Ib. p. 433, I. ult. for the other Side Chalk, read the other 
Side of a Subſtance like Chalk, but much harder. 
No. 483 in the Title read for the Months of March, April, May, 
"2 waa Juby, 1747. I. p. 456, I. 20, read Tas, II. 
if, 
N. Fog 630, I. 30. read Tas. I. Fig. 1. 

Ib. p. 680. to the Mark + add, Sir Tſaac Newton's Thermome- 
ter was made of Zine-ſeed Oil. See his Scale of Heat, Phil. 
Tranſ. n. 270. p. 824. : 

Ib. p. 700, in the Note dele (p. 111.) 


To the Binder. 


Next after this follow the Croenean Lectures for 


the Year 1747. and after them place the Index to 
Vol. XLIV. 
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Read before the 


ROYAL SOCIETY 


— 


In the Year MDCCXL VII. 


Being a SUPPLEMENT to the Philoſophical 
Tranſactions for that Year. 
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There can be no greater Preſumption in Favour of a Scheme, 
than that it is ſimple, and of a Piece with the known Syſtem 
of the Univerſe. 


ME Ap's Introd. to his Eſſays on Poiſons, Edit. 3. 
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To the Revsr END 


STEPHEN HAL ES, D. D 


Fellow of the Roy AL Soc izr v, 


Theſe THREE LECTURES 
O N 


MUSCULAR MOTION. 


Are humbly dedicated, as a ſmall Acknow- 
ledgment for the many and great Advan- 
tages received from his moſt curious, 
learned, and indefatigable Reſearches into 
Nature ; and for the many perſonal and 

particular Favours which he has been 

pleaſed to confer on 


His Moft Obedient, and 
Meſ Humble Servant, 


BrxowNE LANGRISH. 
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PREFACE. 


IN the Year 1733 J publiſhed an Eſſay on 
Muſcular Motion, founded an the New- 


tonian Philoſophy of Attraction and Repul- 


fon ; and though the Thoughts were haſtily put 

rogether „ and the Performance in general, 

very inaccurate, yet I muſt own I have not 
met with any Reaſon, fince that T ime, to alter 
my Sentiments in regard to the Cauſe and Man- 
ner of Contraction in the muſcu lar Fibres. 

I did not think indeed of ingaging myſelf any 
further in ſolving ſuch abſiruſe Phænomena; 
but being aefired by my ever honoured Friend Sir 
Hans Sloane Baronet, to make ſome Experi- 
ments which might illuſtrate and confirm the 
Truth of my Hypotheſis, I readily and chear- 
fully complied with his C ee ; and after- 
wards I drew up the following Lectures, 
which were by Order of the Preſident and 
Council * before the Royal Society, as 
zbe Croonean Lectures for the Year 1747. 


purſuant 


ii P R E F A C E. 


purſuant to the Will of the late Lady 
—_—— 

The Foundation of my Scheme is laid upon 
thoſe Hints which Sir Iſaac Newton has given 
us in the Queries at the End of his incompa- 
rable Book of Opticks ; together with what 
Dr. Pemberton has ſaid in bis very learned 
Introduction 10 Cowper on the Muſcles, How 
well it is executed is moſt humbly ſubmitted 
to my Superiors. I do not know that I have 
advanced any thing inconſiſtent with true Phi- 
loſophy ; or to any of the known Laws of the 
animal Oeconomy. ] have the Satisfaction to 
ſee, in the ſecond Volume of the late Dr. 
Deſaguliers's experimental Philoſophy d, that 
he approved of what I had formerly pub- 
liſhed, beyond all other Accounts of Muſcular 
Motion; and I muft confeſs, that meeting 
with Countenance from ſo good a Fudge gave 
me great Encouragement to purſue the En- 
quiry. | 


— 


| * IWWhoſe ft Hushand was Dr. Croone, and at his Requeſt theſe 
Lectures were founded. f 


y Page 393. 


THE 


1 2 


THE 
CROON EAN LECTURES 
ON 


MUSCULAR MOTION. 


—— 
— = — 12 — — - 


. 
— —„— — — — — 2 - * 
— „ 7 
1 * 
* * . -* 
— 2 he 
. * 
. — * — 
— 


— — — — — 
— — 
— = a 


—_— 
—— r 


— — — 


Pr 
S. | 
HE external Superficies 
of every Muſcle, its 
Origin and Inſertion, 
the Uſe of its Action 
in regard to the Animal Oeconomy, from what 
Plexus the Nerve comes, whence the Artery which 
ſupplies it ariſes, and to what Vein the Blood is car- 
tied, are Diſquiſitions very worthy the Knowledge 
of every Phyſician and Surgeon; in order to diſco- 
ver the true Seats and Caules of many Complaints, 
and to point out the malt rational Methods of Cure. 
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' But as theſe Reſearches have nothing to do with 
the immediate Cauſe of Muſcular Motion (the Ex- 
2 A plication 


[ 2 ] 

plication of which ſeems to be the chief Deſign of 
the Learned Founder of theſe Lectures) I ſhall wave 
all ſuch Enquiries, and proceed directly to. inveſli- 
gate by what Means a Muſcle ſo inſtantly and forci- 
bly contracts itſelf, or ſhortens its Length, at the 
Command of the Will; and this I ſhall endeavour: 
to do by ſuch Rules and Laws as are ſimple, uni- 
form, and intirely agrecable to the known Syſtem: 
of the Univerſe, 


III. 


In order to the eaſier Hluſtration of. this wonder- 
ful and important Property in the Fibres, I ſhall give 
you, 1/f, An analytical View of the component. 
Parts of a Muſcle. 24%, I ſhall ſhew the true Cauſe: 
of Coheſion,. Tenſion, and Elaſticity. in the animal. 
Fibres.. 3dly, I ſhall make it. appear, that every Fi- 
bre conſtituting a Muſcle, is, in its ultimate Diviſion, 
tubular, and not a Chain of Veſicles or Bladders. 
And, /aftly, I ſhall prove it to be more than pro- 
bable, that Muſcular Motion proceeds from the at- 
tractiue Quality of the conſtituent Particles of every 
Fibre being increaſed and ſtrengthened by the Addi-- 
tion of ſome ethereal Matter flying out from the 
Extremities of the Neryes; and that this is inſtantly. 
occaſion d by the Will, and ceaſes again as. ſoon, 


IV. 


By a chemical Analyſis of a Muſcle diſſected from 
the Buttock of a lean Ox, which weigh'd exactly 


two Pounds Averdupois, I procured, 


I. 


8 * 


"37 


VVV 
2. Volatile Salt —— — 4 


5. Loſt in Diſtillation, which I 
preſume was moſtly mere Air3 


V. 


There being no Averdupois Weights in the 
Shops, leſs than Quarters of Ounces, I order d ſome 
to be made of a Drachm, and others of two Drachms. 
The Drachm weigh'd 27 Grains; ſo that, by caſting 
-up the Grains into Drachms, and the Drachms into 
Ounces, we have the exact Weight of each of the 
above conſtituent Principles according to the Weight 
they were firſt of all weighd with. 


VI. 


It may be proper alſo to obſerve, that the Appa- 
ratus I made uſe of in this Proceſs, was the ſame 
which I communicated a Deſcription of to the 
Society ſome time ago, and which is ſince publiſhed in 
the Philoſophical Tranſactions N. 475 ; except that 
the Retort I now uſed was made of Copper, in or- 
der that I might remove it from the the Sand-Heat 
into the actual Fire, without unluting any Part of 

A 2 the 


E 4 ] 


the Apparatus, when no more Matter would ariſe: 
by means of the Sand-Heat. 


VII. 


By this Method I could increaſe the Fire till the. 
Bottom of tlic Retort was red-hot, without any Dan 
ger of breaking my Recipients; a Contrivance which 
may be uſeful in many chemical Proceſſes. 


VIII. 


From the abovye-mention'd Experiment we have 
evident Proof of the Proportions and Qualities of the 
ſeyeral Principles, or conſtitutive. Parts of the muſ- 
cular Fibres; and let no one be ſurpriſed that the 
watery or phlegmatic Principle abounds ſo much as 
to be nearly 23. Parts of the whole Maſs, ſince we 
know that dried Bones, , and many other Things as 
unpromifing. afford half their * of Water. 


IX. 


That the Particles of Water are endued with a: 
ſtrongly attracting Power, and are highly: ſerviceable 
-as a Band of Union in the Formation and Growth 
of every thing, animate and inanimate, is not only 
manifeſt from the great Quantity employed in the 
Growth of Animals and Vegetables, but alſo in our 
. own manual Operations, ſuch as making ſeveral 
- Sorts of Glue, Paſtes, Bricks, and ſuch like, where 
the watery Particles prove a very durable and pow- 
erful Copula, and are not to be all of them ſeparated 

again, 


[5] 
again, even by a very intenſe Fire: Water is to be 


regenerated from Bricks and Tiles. after. they haye. 
been burnt in the Kiln. 


X. 


The drieſt Wood, Part of a Mahogony-Table,, 
which had ſtood by the Fire many Years, being 
raſped and put over the Fire in a Copper Retort, 
afforded a conſiderable Quantity of Water. 


XI. 


In ſhort, take away the Water from the moſt ſo- 
lid animal and vegetable Bodies, and they immedi- 
ately become mere Duſt. apt 


XII. 


I don't apprehend that this conſiderable Quantity 
of Water, which is to be procured from ſuch ſolid 
Subſtances as Bricks, Wood, or even from the muſ- 
cular Fibres, remains in diſtinct Drops or Spherules, 
whilſt it is a Part of ſuch ſolid Subſtances; but I 
conceive that the Minima, or primary ſolid Particles 
of Water may be attracted by, and actually joined with, 
the carthy, ſaline, and other component Particles, fo as 
to compoſe. the ſeveral Degrees of Hardneſs, accord- 
ing to their reſpective Proportions and Qualities ; 
and when theſe ſeveral conſtituent Principles are 
diſunited again, by the Power of Fire, or by the 
Length of Time, they riſe up into the Air, or into 
C7 the 


the Recipient, adi to their Diviſibility and 


Levity ; firſt v_ next Salt, then Oil. 
XIII. 


Nature ſeems to delight in Tranſmutations. Many 
Kinds of Fluids are eaſily converted into denſe Bo- 
dies. Wie all know how foon Water is capable of 
being turn'd into a very ſolid friable Stone, by the 
Power of Cold. Mercury alſo is eaſily turn'd into 
a hard brittle Metal; and both theſe return to their 
former State of Fluidity by means of Heat. And a 
Solution of Copper in Spirit of Nitre being pour'd 
on Oil of Tartar, both Liquids inſtantly become 


Verdigreaſe in a dry Powder. 
XIV. 


From what has been ſaid we may obſerve, that 
Water, or the watery Particles not only make up 
much the greateſt Part of the muſcular Fibres, but, 
by mutually attracting, and being attracted by the 
other component Particles, they greatly contribute 

towards their Coheſion and Elaſticity; for a fluid 
Particle will be fixed, and become a Part of a Solid, 
as ſoon as there is an attractive Force ſufficieent to 
effect its Coheſion with the other ſolid Parts, though 
it returns to its former State of Fluidity upon the 


Analyſis of the | Ones Body. 
RV. 


1 3 not by this be underſtood as if I deſign d 


to exclude the other Principles from their Share 
which 


[7] 


which they give to the true Degree of Firmneſs and 


Elaſticity in the Fibres; the ſaline, ſulphureous, and 
earthy Parts are all endued with a ſtrongly attracting 
Power; and when brought into Contact with each 
other, or with the watry and aereal Particles, they 
eive Firmneſs and Solidity ro the Compoſition. 


XVI. 


Water ſeems to be the Gluten by which the other 
Principles are wrought up. Too much Water in the 
Compoſition renders the Fibres ſoft and lax; as in 
Children, and anaſarcous People. Too little Moiſt- 
ure occaſions a ſtiff, rigid Fibre; as in old Age. 
There is a certain Degree of Texture and Coheſion: 
neceſſary towards muſcular Motion in its greateſt 
Strength. 0 . 


XVII. 


I have ſhewn in a former Treatiſe *, that Air is 
very inſtrumental in fixing and uniting the other 
Principles which conſtitute an animal Fibre; for in 
the moſt ſolid Parts of the Body, where the Cohe- 
ſion is ſtrongeſt, we find great Plenty of Air. That 
the Air-Particles are capable of being united, and 
fix d to ſolid Bodies, and by that means may be 
eſteemed a Part of their Compoſition, we have many 
evident Proofs in Dr. Hales's Analyſis of the Air; 
and that thoſe Particles do in their fixed State 


ſtrongly 


Modern Theory of Phyſic, p. 56; 
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[3] 
ſtrongly attract the other component Particles, is 
evident, it being well known, that the moſt ſtrongly 


repelling and elaſtic Particles, when in a ſeparate 


State, are the moſt ſtrongly attracting, when fixed to 
other Bodies. 


xvm. 


Now, according to Dr. Hales, ſince a much greater 
Proportion-of Air is found in the ſolid than in the 
fluid Parts of Bodies; may we not with good Rea- 
ſon conclude, that it is very inſtrumental, as a Band 
of Union in thoſe Bodies; thoſe Particles (as Sir 
Jſaac Newton: obſerves ) receding from one ano- 
ther with the greateſt repulſive Force, and being moſt 
difficultly brought together, which upon Contact 
cohere moſt ſtrongly ? And if the Attraction or Co- 
heſion of an unelaſtic Air-Particle be proportionable 

to its repulſive Force in an elaſtic State, then ſince 
its elaſtic Force is found to be vaſtly great, ſo muſt 
that of its Coheſion alſo. Let us add to this, that 
the Air generated from the fleſhy Fibres, in the Ex- 
periment above · mention d, was not ſeparated with- 
out great Violence; for it did not riſe in any Quan- 
tity, till the Clouds did, which contain d and brought 
over the Salt and Oil: Whence it is evident that the 
aereal Particles are firmly fix d, and conſequently are 


very inſtrumental in the Union of the other con- 
ſtituent Princigles: f | 


XIX. 


[9 1 


XIX. 


Sic 72 Newton * thinks, that not only Water 
and Air are convertible into denſe Bodies, * that 
even Light may become a Part of groſs Bodies, and 
that they may receive much of their Activity from 
the Particles of Light which enter their Compoſition. 
It is the Opinion alſo of Monſ. Homberg, that Light 
or Fire is a Part of the Compoſition of all Things; 

though in the Analyſis of Bodies it is always loſt, 


the cloſeſt Veſſels. 


XX. 


We all know that ſolar Fire, or Light, adds 
Weight to Lead, Fin, or Regulus of Antimony, 
—— expoſed to the Fire of a burning Glaſs, though 


they other wiſe loſe muck in Smoak and Steam. But 


to proceed: 
XXI. 


Theſe then being then the component Parts of 
the muſcular Fibres, our next Task is to ſhew the 
Cauſe” of their Tenſion and Elaſticity. * 


That all the muſcular Fibres of the Body are in 


State of Tenſion, during Health, is manifeſt from 


every 


* Opt. Qu. 30. 


eſcaping the Skill of the Artiſt, and paſſing through 
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every Inciſion made acroſs them, when the two 
Segments of the Muſcle ſo divided, retire, one to its 
Inſertion, and the other to, its Origination ; ; that is, 
every Fibre is always ſtretched gut beyond its natu- 
ral State of Reſt gr Quieſcence, ſo that both Ends 
of it retract a conſiderable Diftance after-being cut 
aſunder. Now there are two Fhings which ſeem to 
be principally concerned in this Affair vit. the 
Impulſe and Preffure of the circulating Fluids , always 
diſtracting the Fibres, and a conſtant Nifus or En- 
deavour in the conſtituent Particles of the Fibres to 
run cloſer together, when fo diſtended, by means 
of their mutual Attraction towards cach other. 


XXIII. 


The Equilibration which! is ever K relnſerved: between 
the antagoniſt Muſcles, in a healthy State, unleſs 
when the Will directs it otherwiſe, ariſes from this 
Vis Reſtitutionis; which being ſtronger or weaker ac- 
cording to the Degrees of Tenſion, and the Degrees 
of Tenſion, depending upon the Velocity and Quan- 
tity. of Fluids circulating through every Fibre; it 
follows, that as long as the Fluids have the fame free 
Acceſs to every voluntary Muſcle, ſo long will the 
ꝗ6— be maintained: | 


XXIV. 


In an Eſſay which 1 oubliſt'd e on this | Subject of 
muſcular Motion, in the Year 1733, J endeavoured 
to prove that every the leaſt Corpuſcle of Matter is 
endued with an attractive Virtue on one of its Sides, 

and 


[ xx } 
and a repulſive Power oh the other, ſomething ſimi- 
lar to the Loadſtone; and this I was firſt of all in- 


duced to believe, from what Sir Iſaac Newton ob- 
ſerycs in his Opticks, Qu. 31. 


XXV. 


When any faline Liquor (ſays he) is evaporated 
to a Cuticle, and let cool, the Salt conctetes in re 
gulat Figures; which argues, that the Particles of the 
Salt, before they concreted, floated in the Liquor, 
at equal Diſtances, in Rank and File; and by Con- 
ſequence, that they ated upon one another by ſome 
Power, which at equal Diſtances is equal, at unequal 
Diſtances is unequal: For, by ſuch a Power, they will 
range themſelves uniformly, and without it they will 
float irtegularly, and come together as irregularly. And 
ſince the Particles of Iceland Chryſtal act all the ſame 
Way upon the Rays of Light, for cauſing the un- 
uſual Refraction, may it not be ſuppoſed, that in 
the Formation of this Chryſtal, the Particles not only 
raged themſelves in Rank and File for concreting 
in regulat Figures, but alſo, by ſome kind of polar 
Virtue, turned their homogeneal Sides the ſame 
Way ? PT 


XXVI. 


And again, we are taught by the ſame Great Man, 
that Fire is the moſt fimple of all known Bodies, 
and confequently the moft immutable ; that each 


Ray of Fire or Light has Sides differently affected, 
and which have different Properties; and that Iceland 
; B 2 Chryſtal 
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| or Diſpoſition of the Chryſtal, as the Poles of two 


[ 12 ] | 
Chryſtal is found to attract a Corpuſcle of Fire, if one 
of its Sides be turned towards the Chryſtal,and repel it, 
if the other be; for one and the ſame Ray is here 
refracted ſometimes after the uſual, and ſometimes 
- after the unuſual manner, according to the Poſition 
which its Sides have to the Chryſtal ; and ſince the 
Chryſtal, by this Diſpoſition or Virtue, does not a& 
upon the Rays, unleſs when one of their Sides of 
unuſual Refraction looks towards that Coaſt, this argues 
a Virtue or Diſpoſition in thoſe Sides of the Rays, 
which anſwers to, and ſympathizes with, that Virtue 


Magnets anſwer to one another. 
XXVII. 


We are fully perſuaded, that, in the Chryſtalliza- 
tion of Salts, they could not ſo regularly and con- 
ſtantly preſerve their peculiar Shapes, Forms, and 
Figures, if every Particle of them had not its de- 
terminate Poles: For granting that the component 
Particles of each kind of Salt have a peculiar Shape 

and Size, different from any other kind of Salt, yet 
if they had a Power of uniting with each other 
indifferently, at their Tops, Sides, and Bottoms, 
one would think they could not always coaleſce 
into Chryſtals of the fame regular Figure: But if 
the conſtituent Particles of every kind of Salt have 
their | determinate Poles, then they cannot poſſibly 
unite with each other, but when their Poles ſquare 
with one another, and conſequently they will always 
fly together, and be joined at ſuch; Points, only where 
their correſponding Poles are; which muſt of courſe 
conſtantly produce the ſame regular Form and Figure 
in 


0 


* 


[ 23 ] 
in every Aggregate of ſuch particular ſaline Par- 
ticles. 


XXVIIL 


Hence it is, that Salt Armoniac ſo elegantly imi- 
tates the Branches of a Tree; Salt of Harthorn a 
Quiver of Arrows; Salt of Tin ſhoots into Lines like 
little Necdles, which ſpread themſelves every Way 
from a Point, as from a Centre, ſo as to repreſent 
a Star, c. Now can it be imagined that theſe, or 
any other kind of Salts, would immutably and per- 
petually coaleſce into Chryſtals of the ſame regular 
Figure and Shape from any other Principle? 


XXX. 


Since therefore we have ſo much Reaſon to be- 
lieve that Salts of all kinds, and even the Rays of 
Light are endued with a polar Virtue, that is, every 
Corpuſcle attracts on one of its Sides, and repels on 
the other; and ſince it is a well known Axiom, that 
Nature is ever frugal in Principles, I think it not 
at all unphiloſophical, or contrary to any of the 
known Laws of Nature, to believe that every Parti- 
cle of Matter in the World is endued with an at- 
tractive and repulſive Property. 


XXX. 


Thus then, if the conſtituent Corpuſcles of the 
muſcular Fibres are formed together according to 


this Law, if they are all united at particular Points 
cor- 
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the leaſt Degree of Tenſion, ſome of its Particles 


144 


correſponding to their attractive Virtue, it follows, 
that wherever a muſcular Fibre is ſtretched out to 


will touch each other in fewer Points; whilſt others 
may poſſibly be diſunited and removed from each 
other, though perhaps to inconceivable ſmall Diſ- 


tances: Hence there will be a conſtant Nijus i in the 


ſeparated Particles to get together again; and this 
Vis Reſtitutionis will be ſtronger or weaker, ac- 
cording to the Number of * ſo en 
and their attractive Virtue. 


XXXI. 

If the Power of the circulating Fluids (and I think 
it cannot be denied) be ſufficient, from the firſt Be- 
ginning of the Circulation of the Fætus, and fo on 
as long as Lite continues, to diſtend the Fibres be- 
yond the Size they would otherwiſe be of, by rea- 
fon of their cotpuſcular Attraction; this AifiraQtile 
Power muſt always be the Occaſion of ſome De- 
gree of Tenſion in them: And if, upon the Remo- 
val of this Tenſion, the component Particles have a 
Property of running clofer together, and contract- 
ing the Fibres in their Length, "by the means above- 


mention d, this muſt be the true Cauſe of Elaſticity 
in the Fibres. 


XXXII. 

Hence therefore it follows, that ſince the Fibres 
are always in a State of Diſtraction, .by the Quantity 
and Momentum of the circulating Fluids, and as they 
are ever endeavouring to ſhorten themſelves, by 


means of their corpuſcular Attraction, their Elaſticity 
muſt 


$2 30 
maſt depend upon Tenſion; for the Fibres could 
have no Power to retract, or abbreviate their Length 


unleſs they were extended beforchand by ſome cer- 


tain Force. 
XXXIII. 


It is not a ſufficient Objection againſt this Scheme 
to ſay, that if we depend upon what is viſible, we 
ſhall never ſec the dry ſolid Fibres, or Particles of 
any ſolid Body, once divided or drawn out of Con- 


tact, coaleſce or unite again, or recover the cloſe 


Contacts they had before; without ſome fluid Me- 
dium ſuperadded. 


XXXIV. 


Tis true, when a viſible Crack or Flaw happens 
in any dry, hard, folid Body, ſuch as a Steel-Spring, 
or a dry, rigid, wooden Bow, the Rupture will al- 
ways continue, by reaſon the ſever'd Particles can- 


not be brought again into the Sphere of each other's 
Attraction without the Intervention of ſome Me- 


dium ; but then it does not follow from hence, that 


ſuch a Spring or Bow cannot be bent at all with- 


out breaking ; or that the conſtituent Particles, which 
muſt neceſſarily be diſplaced by ſuch a diſtending 
Power, do not fly together again by their attractive 
Virtue, when removed only to ſuch minute Dif- 
rances, 


XXXV. 


The Minima, or primary Atoms of all Bodies are 


non-elaſtic, as being perfectly hard, ſolid, and inſe- 
parable ; and therefore Elaſticity muſt proceed from 
the Aggregate, or Compoſition of ſuch Atoms, which, 


by 
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by being capable of changing their Situations, ac- 
_ cording to the impreſſed Force, and being endued 
with a powerful attracting Virtue, they inſtantly re- 
ſume their former Poſitions, when left to themſelves 
to obey thoſe Laws which the Great Creator hath 
impreſs'd upon them. As for Inſtance: Whilſt a 
common Steel Spring, or any ſuch elaſtic Body, is 
not extended or bent, we prefume every individual 
Particle of it to be at Reſt; that is, they are 
all ſituated, in regard to each other, according to 
their Poles, and embrace one another by their com- 
mon Principle of Attraction; but no ſooner is ſuch 
a Spring bent, by ſome impreſſed Force, but many 
of its Particles on the convex Side, muſt of courſe 
touch in fewer Points, or perhaps be disjoin'd from 
each other, though to the moſt minute Diſtances 
that can poſſibly be; whilſt other Particles, on the 
concave Side of the Spring, muſt neceſſarily flip 
upon, or be crouded over one another. Hence it 
will follow, that if thoſe Particles which are ſepa- 
rated from each other, or touch one another in 
fewer Points than uſual, are yet ſo near each other 
as to be within their Sphere of Attraction, and not 
at all, or very little alter'd in regard to their Poles, 
they will conſequently attract each other very ſtrongly, 
and fly together again, as ſoon as the impreſſed 
Force is removed; whereas it is no unreaſonable Con - 
jecture to ſuppoſe, that thoſe Particles on the concave 
Side of the Spring, which are compreſſed, and as it 
were rumpled over one another, may be ſo much 
alter d from their former Poſitions, that their Poles 
do not now anſwer to each other; and if not, they 
will repel. one another, according to their reſpective 
3 Power 


— 


Tao] 


Powers, till they have attain'd -their former Situa- 


tions, or, in other Words, ein the Spring has reco- 
ver d its — — 


The ſame Principles of Attraction and Repul ſion 
are the Cauſe of Reſtitution or Elaſticity in a1 other 
kind of Bodies. When a muſcular Fibre is ſtretched 
out longer than uſual, it is moſt certain that ſome of 
its component Particles muſt ſlip upon or by one 
another, or elſe be removed at exceeding ſmall Di- 
ances from each other; ſo that if the -impreſied 
Force be too violent, if the Tenſion be catried ſo 
fat as to disoin a great Number of the component 
Particles beyond their Sphere of Attraction, the Fi- 
bre will continue to grow weaker and weaker till it 
breaks: But it is as evident, on the other Side, that 
when a ſtretched-out Fibre does not break, but re- 
tracts itſelf into its fatmer Shape and Dimenſions, 
upon the Removal of the extending Power, the Par- 
ticles which were diſplaced return again to their 


proper Poſitions, merely by abe means ot their at- 
tractive. u 


Now all this being ſo agreeable to thoſe Laws of 
Nature which that livin: Man Sir Iſaac Newton 
has diſcover'd to us, I think we have good Reaſon 
to conclude it to be the n of Elaſticity i in the 
animal Fibres. £ 


9 
i 


XXXVIII. 


Lun, 


- 1 guide XXXVII. e 00 W | 

The Elaſticity in the Air rg or in Water 
agitated by Fire, or in all the Exhalations proceed- 
ng from the Earth, ariſes from the Principle of 
pulſion otily 5' for the Particles of Vapours, 'Exha- 
Ng and Air, ſtand at a'Diſtance from one an- 
other, and endeavour to recede as far from one an- 
other as the Preſſure of the incumbent Atmoſphere 
will admit them. No Power yet known is able 
to compreſs the Air - Particles within the Sphere of 
their Attraction towatds each other, ſo as to deſttoy 
their elaſtic Property; and yet ſingle primary Parti- 
cles of Air ae Gontiniaally' attracted by other Bodies, 
and conſolidated with them, till by the Action of 
Fire, or Fermentation, they are ſeparated aglin, and 
— to A e State. r i i 20 2, 
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: Hence we - may obſerve, that Elaſticity; in „ter. 
ent kinds of Things, or in Matter differently mode- 
fied, may ariſe from two ſeveral Cauſes; viz. A#- 
traction and Repulſion; and perhaps, in many In- 
ſtances, from the Influence of both at one and the 
ſame time. 


W any kind of Matter is 8 Wy Fire, 
by Fermentation, or diſſolved by any Menſtruum, ſo 
as to throw off its Particles in ſubtile Vapour, there 

J will 
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will be a conſtant Endeavour in thoſe Particles to 
recede further from each other; ſo that the more 
they are confined, or compreſſed, the er will 
be their elaſtic Power: Whereas in ſolid Bodies, this 
Property of Elaſticity proceeds chiefly from Attrac- 
tion, or a Niſus in the component Particles to fly 
back, or run into cloſe Contacts again whenever 
they Happen to be ſtretched out, or bent, fo as to 
touch cach other in fewer Points. 


+>" 

4 "From what has been faid we myy "dale. 2. 

following, Corollary, wiz. That whenever Elaſticity 
procceds from the Principle of Repullion, as it does 
in Air, Vapours, &c. ſome Compreſſion is neceſſaty, 
in order to force the elaſtic Matter into a narrower 
. Compaſs than it would otherwiſe poſſeſs; but when 
it ariſes from Attraction, as in the muſcular Fibres, 
and all ſolid Bodies, ſome diſtractile Force is requi- 
ſite to disjoin the component Particles from theit 
uſual Contacts, before it can cxert its Power; and 
perhaps, for want of attending to this Difference, 
ſo many. various Opinions may have ariſen 1 


ing the Cauſe of Elaſticity. 
XIII. 


In my next LECTURE I ſhall conſider the Shape 
of the muſcular Fibres, and the Cauſe of muſcular 


Action. 


and 
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Reed March 26. 7 my former LEcTuRE F endeavout d 
_— to explore the ſeveral  conftituent 
Principles of e muſcular Fibres, and to- ſhew the 
true. Cauſe: of their Coheſion, Tenſion, and Elafti- 
city. In this, I hope, I ſhall make it appear, ff, 
That every Fibre conſtituting a Muſcle is tubular, 
and of a. cylindrical Shape, or very nearly ſuch; 
and not a String, or Chain of Bladders, according. 
to an Hypotheffs: which has been too Iong and too 
generally received. 24ly, That the corpuſeular At- 
traction between the component Particles of the Fi- 
bres is ſo far increaſed and ſtrengthen d by the In- 
fluence of the nervous «_/Z7her, which is always at 
the Command of the Wil, as to purſe up and 
ſhorten every Fibre in its Length, whereby an In- 
tumeſcence ariſes in the Belly of the Muſcle, though 
it is contraſted, in its other Dimenſions, lo as, in. 


the Whole, to poſſeſs leſs Room. 
XLIV. 


Being favoured with the Uſe of a moſt excellent 
Microſcope, I made the following Experiments. 
Tft, 


121 
| = 


1, I divided ſome Fibres as minutely as I poſlibly 
eould, from the Heart of an Ox, from a Part of the 
Diaphragm, from the intercoſtal Muſcles, and from. 
a Rump of Beef; all. which were boiled to ſuch a 
Degree of Tenderneſs, that we ſeparated ſome Fi- 
bres with the Point of a Needle, which were not 
viſible till placed under the Microſcope, and even 
then they did not appear bigger than Hairs, though 

ethers, which looked like Hairs to the naked Eye, 
were magnified to the Size of Wheat-Straws. All 
theſe ſeem'd to be Faſcicles of continued Tubes, as 
far as we could view them, without any Partitions: 
or Cells. 


XLVI. 
24ly, Upon rending a Muſcle, which was taken 
from a Knuckle of Veal, and boil'd for four or five 
Hours, ſeveral of the tranſverſe, as well as longitu- 
dinal Fibres appear'd very diſtinctly; which being 
placed under the Microſcope, and having a ſtrong 
focal Light caſt upon them by means of a Florence 
Flask fill'd with Water, they ſeem'd to be ſhrunk. 
up, either by being boil'd ſo long, or by being ex- 
poſed to the Air, ſo that their Surfaces ſeemed to be 
unequal and corrugated 3 which is what Mr. Leeu- 
wenhoek & fays deccived him at firſt, ſo as to make 

| him 
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* Anatom, & Contempl. p. 43. 
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him think theſe Corrugations were ſo many Veſi- 


cles or Cells; but he ſoon diſcover'd his Miſtake. 
In ſome of the Fibres I could plainly diſcern a dark 
Liſt running in the Centre, from one End to the 
other ; but what it was, 1 could not diſcover. 


laſt, 
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ood Having obſerved the n Fibres i in a the 
Leg of a Sea-Crab'to divide very eaſily and diſtinctix 
from one End of the Muſcle to the other; we placed | 
a great many of them under the Microſcope, but could 
not diſcern any thing like reren or Cells. 2125 


XL VIII. , {03.3026 26. 
1 ſhort, Mr. Leeuwenhoek * aſſures us, A * 
minuteſt Fibres that are viſible to the naked Eye 
appear through a. good Microſcope to be inveſted 
with a Membrane, which includes within it not one 
ſimple Body, but a Bundle of ſtill finer Fibres, the 
or ſmalleſt Order of RD he Seren to be 
ſimple hollow Tubes. 


' FRY” 


XLIX. 


This perhaps i is as good Authority as we can have 
from the Aſſiſtance of Microſcopes ; but if we may 
be allowed to deduce our Arguments from the Ana- 
logy which the muſcular Fibres bear to ſome other 
Parts 


— ——— — —ﬀ * 


* Phil. Tranſ. No. 367. 


1231 


quainted with, the Realonableneſs of this * 
maß E 8 yet fironger. 


A _— ; 


All Anatomiſts agree, that the muſcular Fibres 
have their Riſe from the Extremities of the Nerves 
very Fibre being ſupplied by a 
Branch of a Nerve, ang” an Arten, and * alſo 

4 Vein arif ing from a | 


4 
14% 


303 97 8 og No as 11 5 ;4 92 
011 9005 DD | * | 

That the nervous — are C Winders 
is not denied by any one that I know of: ; and 
though the Arteries * been for a great while 
thought to be conical, yet the ingenious Dr. John 


Stephenſon * Fellow of the Royal College of Bhyſi. 
cians at Edinburgh hath cidently demonſtrated the 


divided and ſubdivided, till terminating in Numbers 
of {mall Cylinders, the Aggregate of which is always 


of greater Capacity than the Trunk or larger Cylin- 
der before the Ramification. 


* o . 
> * 
: 1 __ * 
» 
. * 1 
* ® 4 — 2 


May we. not therefore very reaſonably believe, 
from the Simplicity and Uniformity in all the Ope- 
rations of Nature, that the muſcular Fibres partake 


3 of 


* Medical Effays, Ye. V. 


Patts of the Body, whoſe Shapes we are well ac-, 
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whole arterial Syſtem to be Cylinders, frequently 
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(24) 
of the fame Figure with thoſc from whence they 
hare their Riſe; eſpecially when ſuch a Shape (as 


Will appear in the Sequel) is more proper for All the 
Functions of a 1 than * other whatſoever? 


5 \ 
LUI. 
N © o 
. 
q 4 0 


1 dont mean 1 6 this that every Fibre of every 
Muſcle is a d aha and regular Cylinder from one 


End to the other; many of Pur may be .thicker 
- in their Coats, and 4 in their Bores about the 


Middle than towards each End, ſimilar to the 
Shape of the Muſcle; but what I think the moſt 
zeaſonable Opinion is, that the {ſmalleſt Fibrillæ are 


hollow Tubes not divided into an * Number 
of Cells or Velicles. : | 


* 4 0 f ws » 4 . 
. 0 p k 1 
LIV. i | | 
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The Wagkedinl red, fleſhy Fibres ſeem indeed 
to be contorted and bound 3 in many Places, 
with white, ſpiral, and tranſverſe * reddean of 
the Nerves; but I can ſee no Reaſon to believe 
that theſe nervous Filaments divide the longi- 
rudinal fleſhy Fibres into ſeveral Apartments or 
Cells; I rather think that they only dip into the 
Cavities of the Fibres, in order to convey into them 


the ethereal Medium, which is contained in 50 
Neryes. | 


*s, 
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LV. 


Before the Laws of Nature, and the Animal 
Oeconomy were ſo well known as they are now, I 
don't wonder that the veſicular Scheme was thought 
a reaſonable one, till it came to be examined by 
ſtrict Rules and Experiments. The common Experi- 
ment of raiſing Weights. by blowing up Bladders 
might ſeem, at "firſt Sight, a very feaſible Way of 
explaining muſcular Motion; and without Doubt 
this firſt of al gave Birth to the velicular n 


LI. 


But the Fallacy of this Experiment was not diſ- 
cover d for want of attending to the Difference be- 
tween Bladders which have been already blown up, 
and dried, and ſuch as are recent and ſupple. 


LVIL 

If a String of dry Bladders, whicn have been once 
diltended as far as they could bear without burſting, 
and are now again ſqueezed cloſe, and ſtretched out 
only in their Length, by means of a Weight hung 
at their Bottom; 1 ſay, if ſuch a String of Bladders 
be blown up, it will undoubtedly diſtend their tranſ- 
verſe Diamerers ſo as to raiſe up the Weight: But 
in all tender yielding Veſicles, ſuch as the muſcular 
Fibres moſt certainly are, in their laſt, or ſmalleſt 
Order, it is well known, that it they were to be 
inflated with At, or any ſuch-like Matter, it would 


D diſtend 
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evident from blowing up thoſe. of C ves, 


to be, by having 


L 26 ] 
them in every Direction alike; they would grow 
longer as well as wider. Hence it follows, that if 
the abovemention'd Experiment was to be made 
with Bladders juſt as they are taken out of animal 


Bodies, it would not anſwer the N as is 
Hogs, 


I ul. 


The muſcular Fibres, it is true, are always in a 
State of Tenſion, but then this Tenſion is very far 
from being to their utmoſt Stretch; ſo that, were 
they to be inflated in the manner above-mention'd, 
every Muſcle would neceſſarily increaſe in Length as 
well as Breadth. | | 


nx. 


Another inſuperable Difficulty belonging to the 
veſicular Hypotheſis, is how to blow up a Bladder 
open at both Ends; which every Veſicle is ſuppoſed 
a free Communication with the 


Blood · veſſels. 
IX. 


Having therefore fo much Reaſon to conclude» 
that the muſcular Fibres, in their ultimate Diviſions, 
are not cellular, but tubular, let us proceed to ſhew 
the Manner and Cauſe of their Contraction, 


7 


LX. 


L = 
I 


A Muſete in its Motion very evidently grows 55 
in Bulk. 


This Propoſition is clearly demand by that 
famous Experiment communicated to the Royal So- 
ciety, by Dr. Goddard in the Year 1669, where 
putting a Man's Arm into a glaſs Cylinder full of 
Water, the Water always ſunk when the Muſcles 
of the Arm were contracted, and rife again to the 
firſt Standard when they were relaxed. This we 
think may be look d upon as an Experimentum Cru- 
cis; Whereas, if every Fibre was a Chain of Blad- 
ders, whoſe Contraction in Length aroſe from their 
Inflation in Breadth, all the World - knows there 
would be a ſenſible Swell of the whole Arm upon 
muſcular Action. 


LXII. 


There are ſtill other Difficulties attending the ve- 
ſicular Hypotheſis. If the animal Spirits are ſup- 
poſed to inflate the Cavities of the muſcular Fibres 
merely by a propulſive Force, like unto the Steam 
of boiling Water working in the Engine to raiſe 
Water by Fire, it ought to be proved from whence 
ſo ſtrong an Impulſe "ſhould ariſe; and alſo how the 
N erves, which are the Conduits thro' which this 
flatulent 


+ Vide Regiſter of the Royal Saciety, Vol. IV. p. 95. 
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flatulent Matter muſt be convey'd, ſhould lie fo 
looſe and unelaſtic ; it being evident from all 
Experience, that if ſuch an elaſtic flatulent Vapour 
was to fly thro* the whole Length of the Nerves, 
with an Energy ſufficient to give a Man a Power of 
lifting up great Weights, the Nerves muſt be ſtretched 


our in Proportion, and confequently would be very 
tenſe and claſtic. 


= 
2 * 
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LXIII. 


Thoſe who ſuppoſe the Inflation of the Muſcles 
to ariſe from a fermentative Motion in the Fluids, 
ought to prove, by a proper Number of Experi- 
ments, that there are Juices exiſting in the Body 
capable of ſuch ſudden and violent Rarefactions or 
1 Exploſions, upon mixing with each other; and if 
1 this poſſibly could be done, the Diminution of the 

Bulk of the Muſcles in Action, would overturn all 
their Scheme. 


L XIV. 


Hence it is evident that the veſt * Hypotheſes 
ought to be intirely rejected, as being repugnant to 


the Laws of Matter, and to the Phenomena of the 
Muſcles. 


LXV. 


By undoubted Experiments we are convinced, 
that the Intumeſcence of a Muſcle, when it acts, 
ariſes merely from a Change made in its Figure; 
that is, as it ſhortens in Length the Belly grows 
thicker, and yet the Bulk in general is diminiſhed. 


Let 
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Let us therefore inquire after the Agents which are 


capable of producing ſuch ſurpriſing Phenomena, 
and at the ſame time ſhall be conſiſtent with every 
other Operation in the Animal Oeconomy. 3 


LXVI. 


From what has been ſaid it appears, that Contrac- 
tion, or muſcular Action, does not depend upon any 
Fluid dilating or diſtending the Fibres; but, on the 
contrary, they ſhrink up and grow leſs. The in- 
ſtantaneous Alternations from Conſtriction to Dila- 
tation, and vice verſa, manifeſtly diſcover that muſ- 
cular Motion cannot be cauſed by ſuch Juices as 
the Blood, Lymph, and ſuch-like; but it muſt be 
from ſome more ſubtile thereal Matter, which may 
be mix'd with the Blood in general, and ſecreted 
from it by the Glands of the Brain. 


LXVII. 


Let us but carefully conſider the exquiſite Appa- 
ratus of the Brain, the Quantity of Blood it receives, 
the infinite Number of irs excretory Ducts, and the 
great Diviſibility and Subtilty of Matter, and we 
ſhall find great Reaſon to conclude that there is a 
moſt ſubtil, æthereal, volatile Fluid, of great Force 
and Elaſticity, perpetually ſecreted from the Blood, 
by the Glands of the Brain, and continually flying 
into the Nerves, for the Uſes of muſcular Motion, 


and many other great Purpoſes of the Animal Occo- 


nomy. 


LVIII. 
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LXVUL _ 


The delicate Texture of the Nerves, as well as 
that of the Brain, implics that the Fluid they convey 
to the Muſcles muſt be exquiſitely fine. Indeed 
when a Nerve is wounded, there flows from it a 
ſweet, ſoft, clammy, balſamic Juice, which no 
doubt is carried, at all other times, by the evaneſ- 
cent Nerves to their ultimate Diviſions, in order to 
nouriſh and preſetve the moſt minute Fibrillæ, and 
all their Expanſions; and this may properly be 
called the Succus nutritius of the Nerves. But I 
cannot conceive that this viſible Juice has any thing 
to do with the immediate Cauſe of voluntary Mo- 
tion; for ſo viſcous a Matter could never admit of 
ſuch ſudden Viciſſitudes, as are in muſcular Action, 
if it was capable of performing it in other Re- 
ſpects. 


LXIX. 


There are Abundance of Conſiderations which 
evince the Exiſtence of ſome ſubtil Spirit in the 
Nerves, much finer than to be the Object of our 
Senſes. We have no Proof, either from Experiment 
or Reaſon, of any other inſtrumental or phyſical 


Cauſe of Senſe or Motion, but this animal Ather 
which is claborated from the Blood. 


LXX. 
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The learned Dr. Mead * thinks no Regard ought 
to be had to the immechanical Notions of thoſe. 


Authors, who imagine that there is no ſuch thing 


as a nervous Fluid in an animal Body; and that muſ- 
cular Motion and Senſation are performed only by 
the Vibrations of the Fibres of the Nerves, without 
the Intervention of any ſpirituous Fluid. 


LXXI. 


The ſurpriſing Diſcoveries which have been made 
of late Ycars, by a Variety of Experiments upon 
Electricity, do in ſome meaſure give us an Idea of 
the great Subtilty and Velocity of the nervous Fluid. 
I have been informed by the ingenious Mr. Watſon, 
a worthy Member of this Society, that the Swiftneſs 
of the electrical Efluvia is prodigious; that one 


Stroke of his Hand down the Tube, when well 
electrified, was felt as ſoon as his Hand could be 


at the Bowom of the Tube, through five Men 
ſtanding upon electrical Cakes, and communicating 
with cach other by a Cane, Sword, or any other 
Non-electric. 


LXXII. 


Hence it follows, that if a Tube could be always 


excited, and was always to be applicd to the End of 
a 


Introduction to his Eſſays on Poiſons, Edit. 3. 
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a proper Cord or String; the electric Matter, which 
is excited by Friction between the Hand and Tube, 
would ever be ready to exert its attractive Influence 
on Leaf. Gold, and ſuch like Things, when placed 
within a due Diſtance of the End of the String; 
and perhaps this may be very ſimilar to the Motion 
and Action of the nervous Ather. 
wy ar, 


LIIII. 


Thus much being premiſed, and it being taken fot 
granted, that we have an ethereal Medium in the 
Brain, Spinal Marrow, and all the Capillamenta of 
the Nerves, ever ready to be convey'd into the mul- 
cular Fibres, by the Power of the Will, and which Me. 
dium conſiſting of the moſt refined Matter in Nature; 
it follows, that the Motion of this nervous Ather 
may be as quick as Lightning, and allo its attractive 
Power muſt be exceeding ſtrong, by virtue of its 
vaſt Degree of Subtilty; as is evident from what 


Sir Jaac Newton * has calculated concerning the 
Rays of Light. 


IXXIV. 


From theſe Obſervations therefore, and from what 
has been ſaid above concerning the Coheſion and 
Elaſticity of the animal Fibres, I think we have great 
Reaſon to conclude, that muſcular Motion does pro- 
ceed from the Influence which the nervous Ather 

has 
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* Opt. Q. 23, 24. 


[ 33 
upon the component Particles of the muſcular Fibres 
themſelves, by inſtantly increaſing their attractive 
Virtue towards each, ſo as to make them run cloſer 
together, or, as it were, up into Heaps, as long as 


fuch an additional attractive Medium is in the Fibres. 


LXXV. 


If we look back and conſider the Nature of the 
Vis Reſtitutionis, or Elaſticity in the muſcular Fi- 
bres, we ſhall find, that the Cauſe of that Property 
-only wants to be increaſed, in order to overgome 
the diſtractile Force of the circulating Fluids, and 
the Reſiſtance of the antagoniſt Muſcles: Whence it 
follows, that if ſuch a Power was to be increaſed 
in one Set of Muſcles, and not in their Antago- 
niſts, thoſe Muſcles, whofe elaſtic or retracting Power 
was increaſed, would be abbreviated in their Length, 
. whilſt the others would be extended and lengthen'd. 


LXXVI. 


When any Muſcle is freed from the Power of 
its Antagoniſt, by a Wound, &c. it immediately 
contracts, and is not to be extended again by the 
Power of the Will. Whence it has been ſaid, that 
Contraction is the proper State of the Muſcles, and 
to which they always tend: But if we narrowly in- 
ſpect into this Affair, we ſhall find, that, when a 
Muſcle is contracted in this manner, it is no further 
ſo than the claſtic reſtitutive Property in the Fibres 
is concerned. We do not find that ſuch a Muſcle 


is indurated, ot its Belly ſwoln like unto what it is in 
vo- 


- 


— 
voluntary Action; for here being no Influx of the 
nervous (Ather to increaſe the corpuſcular Attrac- - 
tion, the Muſcle is ſhortened only by the inherent 
mutual Attraction between the conſtituent Particles 
of its Fibres, without any Matter being ſuperadded. 
This kind of Contraction therefore is evidently the 
State to which the elaſtic Fibres, tend by a conti- 
nual Conatus in the component Particles to accede 
towards each other without the Aſſiſtance of the 
nervous Ather; ſo that this natural Vis motrix 
in the muſculous Fibres is no more than what we 
mean by their Elaſticity, or reſtitutive Property: It 
ſeems however to be demonſtrated from hence, that 
muſcular Action, and Elaſticity in the Fibres, pro- 
ceed from the ſame Cauſe in different Degrees; 
Viz. from corpuſcular Attraction. 


LXXVII. 


Let us now endeavour to corroborate theſe Argus 
ments by ſome ſuitable Obſeryations. 


LXXVIII. 


IF. From what has been ſaid we may conceive 
more readily, than we know how to expreſs, that: 
the Will has a Power to direct the æthereal Me. 
dium contain'd in the Nerves, to any of the volun- 
tary Muſcles, with ſuch a Degree of Celerity as it: 

pleaſes; and to ſtop the Influx as ſuddenly. | 


LXXIN,. 
24ly. It is evident that the Coats, or carnous Sub- 
ſtance of every Fibre, muſt neceflarily increaſe in its 
| | Thickneſs, 


N 
Thickneſs, when It abates in its Length; and what 
Power can produce this Effect, but ſuch a one as in- 


creaſes the mutual Attraction between the conſtitu- 
ent Particles ? 


LXXX. 


3aly. nes appears the Reaſon, why the Belly of 
a Muſcle ſwells during its Contraction, notwith- 
ſtanding its Dimenſion in general is diminiſh'd ; for 
as the-component Particles of each Fibre are more 
looſely join d together about the Middle than to- 
wards its Extremities, which are generally tendinous, 
it is natural to ſuppoſe that the chief Action is between 
them; that is, when a Fibre grows ſhorter, ſuch of 
its Particles which are moſt at Liberty run nearer 
together, and as the Motion of all Bodies is ever 
in proportion to the Impulſe they receive, and the 
Reſiſtance they meet with, ſo when the conſtituent 
Particles of the muſcular Fibres are drawn into a 
ſhorter Compaſs, by the means above-mention'd, 
the Middle of the Fibres muſt ſwell either inwardly 
or outwardly, or both, according to the Reſiſtances WIEN, 
they mect with.  . - nl 


LXXXI. 


And laftly, Since the Coats of the muſcular Fi- 
bres do moſt certainly grow thicker as they contract 
in their Length, and yet the external Surface of the 
Muſcle in general is diminiſhed; it manifeſtly fol- 
lows that their Cavities muſt grow leſs, and their 
E 2 contain'd 


[367 
contain'd Fluids muſt be preſſed out, im proportions 
to the Contraction of the Muſcle. | 


LXXXII. 


This appears upon Blood-letting, when ſqueezing: 
any thing hard in the Hand will make the Blood fly: 
out with a greater Velocity, and thereby. form a: 
larger Parabola. 


LXXXIII. 


This alſo accounts clearly for the Induration and 
Paleneſs of a Muſcle during its Action. 


EXXXIV..- 


And again, it follows hence, that in the Action 
of the Muſcles there is an alternate Diaſtole and 
Syfole perfectly analogous to the Action of the Heart, 
which greatly contributes towards puſhing on the 


Blood in the Veins. 


LXXXV.. 


The Muſcles being contracted merely by the In- 
fluence of the nervous Ather, and the Influx of 
the Ather being ſtopt by withdrawing' the Impe- 
tus given to it by the Power of the Will; the Rea- 
ſon and Manner of their Relaxation will eaſily ap- 
pear. For ſince the nervous Fluid is extremely ſub- 
tile, that Portion of it which is thrown into the 
muſcular Fibres, acts but for a Moment, or 2 

Space 


Ty 
Space of Time, fo quick is it in its Motions, and 
ſo penetrating in its Nature; and no ſooner is the 
Vigour of the Attraction over, but the Tenſion of 
the Antagoniſt Muſcles, and the Impulſe of the 
Blood will extend them again. 


LXXXVI. 


Whoever duly conſiders the well known Effects ot 
magnetical and electrical Effluvia will be at no Loſs 
to conceive the inſtantaneous Influence which the 
nervous Ather has upon the muſcular Fibres. 


LXXXVII. 


It muſt be confeſs d indeed, that theſe Tntima 
Nature, or ſecret Operations in the Animal Oecco- 
nomy are all skreen'd from our Knowledge, the 
Agents being too ſubtil ever to become the Objects 
of our Senſes, though ever ſo well aſſiſted; ſo that 
we can only form our Schemes, and deduce our 
Arguments from ſuch collateral Proofs, or from ſuch 
Data as we are pretty ſure are true. As for In- 
ſtance ; the Influence which the Saul has upon the 
ethereal Medium in the Nerves muſt be by Im- 
pulſe ; for though our finite Capacities are not able 
to comprehend the Nature of immaterial Impulſe ;. 
yet nothing is more certain than that the moſt ſub- 
til Matter in the Univerſe cannot be moved with- 
out ſome impreſſed Force. | | 


LXXXVIII, 
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IXXXVII. 
That the Will does exert itſelf after this manner, 


is in a good meaſure proved by Dr. Stuarts * Ex- 
periment upon a Frog, where a proper Impulſe be- 


ing given to the Medulla ſpinalis did excite Motion 


in the voluntary Muſcles, though the Head was 1c- 
ver d from the Body. 


LXXXIX. 


Hence alſo it appears, that the Nerves are always 
replete with a ſubtil Fluid capable of contracting 
the Muſcles, or otherwiſe ſuch an Impulſe on the 
Beginning of the Nerves, could not have excited 
Motion after the Head was cut off. 


XC. 


And again, common Experience aſſures us, that 
tho' the Nerves are always replete with an æthereal 
Medium, yet this Medium, in a State of Health, never 
flies out at their Extremities, into the muſcular Fibres, 
without ſome Impulſe by the Direction of the Will: 
Whenever it happens to do ſo, Convulſions and 
Cramps are the natural Conſequences. 


XCI. 


* Lectures on Muſcular Motion. 
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XCl. 


It may perhaps ſeem ſtrange to ſome, that I have 
not all this while taken any Notice of the Blood, as 
an Agent in muſcular Motion ; fince it has ever 
been reckoned ſome way neceſſary towards it. But 
notwithſtanding this Opinion has been ſo long and 
ſo generally received, yet if our Scheme be the true 
one, it evidently appears the Blood hath nothing to 
do with the immediate Contraction of the Muſcles. 


XCII. a 

From the cloſe Connection of the nervous Capilla- 
menta in all or moſt of their Ramifications, to thoſe 
of the Arteries, it ſeems as if the Diaſtole and Sy/* 
tole of the arterial Syſtem was ſome how uſeful to 
them. Perhaps it may aſſiſt in puſhing on the Syc- 
cus nutritius, or that clammy balſamic Juice which 
is in the Nerves, towards their Extremities ; but 1 
cannot conceive that the Blood itſelf is in any way 
aſſiſting towards muſcular Motion, except it be by 
keeping the Fibres warm, ſupple, diſtended, and 


every way ready for the Influx of the nervous 
Ether. 


XCIII. 


I have tied up and cut aſunder both the Carotid 
and both the Crural Arteries of the ſame Dog, with- 
out deſtroying the Motion of one Muſcle. Nothing 
leſs than laying a Ligature on the Aorta deſcendens 

will 
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will deſtroy the Motion of the hinder Parts; and 
poſſibly this may happen from the great Diſtenſion 


of the Aorta above the Ligature, preſſing upon the 
Nerves which go to the lower Parts. 


RNS 


It is certain indeed, when all the Blood is inter- 
cepted the Fibres will ſoon collapſe, and grow flac- 
cid, and muſcular Motion will ceaſe, merely for 
Want of the Warmth, Suppleneſs, and Diſtenſion 
which the Muſcles receive. from the Blood. But 
what I think moſt reaſonable is, that the Blood is 
no Way concerned as an efficient Cauſe in purſing 
up and contracting the 'Fibress it rather by its Mo- 
tion through the Muſcles, acts as an Antagoniſt to 
their Contraftion, by extending and diſtending them; 
for the Blood, by the Diaſtole and SFyſtole of the 


Arteries, is continually urging on its Paſſage throngh 


the Muſcles. 
XCV. 


Thus I have endeavour'd to deduce and illuſtrate 
the. Cauſe of muſcular Motion from true Principles, 
by purſuing.only thoſe Laws of Nature, which our 
great Philoſopher Sir Iſaac Newton has in fo ſur- 
priſing a manner diſcover'd to us. But I am far 
from thinking this a complete Account; I know it 
requires more Experiments, and better Reaſonings 
than I am Maſter of, to explain it as it ought; and 
even after all, -there are, and ever will be, ſome 
Things above the Reach of our Capacities to demon- 

ſtrate, 


La 
ſtrate, -aby otherwiſe than by their Effects, or — 
Cauſes: Such are, the Nature of an immaterial Im- 
pulſe ; the real Exiſteneg of ſo ſubtil a Fluid as is 
attributed to the Nerves; 5 and the true Cauſes of 
n and n T 
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That the SUPREME BeiNG hath ifuplaiited a any 
immaterial Spirit in every living Creature, for the 
Purgoſcs. of Senſation and voluntary” oe otion, [think 
cannot be denied by any one in  hjs Senſes : But 


perhaps it may not become us to be too. follicitous, 


about the Modus of Action betwixt the Soul. ar 
Matter; theſe Things being above the Reach 0 
human Reaſon. It is ſufficient for our 3 
that we know the Will has a Power of determining 


the nervous Ather immediately and were 4 
every individual 0 Mulcle. 


— CE 


The Exiſtence” « or [/Non-Exiftence of the nervous 
Fluid, commonly called the animal Spirits, has been 
a Controverſy of long ſtanding. The firſt Searchers 
into the Structure of the human Body ſoon found 
that muſcular Motion depended upon the Nerves, 
or ſomething within them; and this has conſtantly 
been aſſerted, and admitted as a known Truth. 
The Advocatcs for the Exiſtence of animal Spi- 
rits haue generally ſuppoſed that voluntary Motion 
was performed by a ſudden Inflation of the Muſcles, 
either by the Power of the nervous Fluid itſelf, or 
by an inſtantancous Ferment with ſome other Fluid; 
and I am apt to believe, that this Doctrine proving 

F inconſiſtent 


+ 
1 

N 
19 
”" 
1 
> = 
= 
4 
2 : 
* 
{1 
1 
1 
1 
"© 
i 
"3 
j1 


_— — — 
* 


[ 42 ] 


inconſiſtent with many Things relating to the Ani- 
mal Occonomy, and contrary to ſome known Ex- 
periments, might give Riſe to the vibrating Scheme, 
where the Exiſtence of the animal Spirits is denied, 
and where it is ſuppoſed that both Senfation and 
muſcular Motion may be performed merely by the 
Elaſticity of the Nerves, and Contractions firſt of 
all begun in. the Brain, and ſo communicated to 
the fleſhy Fibres: But this is ſo immechanical a 
Notion as not to deferve an Anſwer; it being im- 
poſſible for a vibrating Motion in one Cord or 
String, were it ever ſo claſtic, to cauſe a Contrac- 
tion in another, without the Intervention of ſome 


_— - 
XCVIIL 


I ſhall conclude this Lecture therefore with ob- 
ferving, that the Exiſtence of an ethereal Medium 
in the Nerves is paſt all manner of Doubt; it being 
otherwiſe contrary to the known Laws of Nature 
for the Nerves to be the Cauſe of mufcular Mo- 
tion if they were ſolid, or did not admit the moſt 
ſubtil Fluid, ſecreted by the Glands of the Brain, to 
paſs through them. 


* ſince it is known from Experiment, that 
the Muſcles grow leſs in Action, and, conſequently, 
the conſtituent Particles of every Fibre muſt run 
nearer together before ſuch a Phenomenon can hap- 
pen; we think it very manifeſt that this Property of 
Conſtriction axiſes from the Principle of * 

ar 
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lar Attraction being increaſed and ſtrengthened by 
the Influence of the nervous e_/Z#7her ; a Principle, 
which, from the endleſs Diviſibility and Subtilty of 
Matter, we may nevet be able to comprehend, 
though we know it to exiſt in Nature from innu- 
merable Obſervations and Experiments. 4 


| The End of the Second Lecture. 


* 


Read April 9. 


XCV. 


N Confirmation of the Truth. of what 
747. has been ſaid in the two preceding 
Lectures, and for a further Illuſtration of this Sub- 
ject of muſcular Motion, I beg Leave to offer ſome 


Action in the involuntary Muſcles; and after that 
I ſhall relate ſome Experiments, which I have made 
in order to illuſtrate our Theory in general, as far as. 


the Nature of the Subject will admit. 
XCVL 


When any Muſcle, voluntary or involuntary, is 
fully contracted, that is, when its component Par- 
ticles are drawn into the cloſeſt Contacts they are 


capable of, by the Influence of the e#hereal Medium 


in the Nerves, it is evident, from all the Laws of 
Matter, that they would not recede from each other 
again. without ſome impreſſed Force. Now in all 
the voluntary Muſcles we very well know, that when 


one Set of them arc contracted, their Antagoniſts 


are lengthen d, and vice verſa; ſo that the Vis Re- 


ſttitutionis in all the ſtretched · out Fibres, and the 


. ; Momentum 


* 
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Thoughts concerning the Cauſe and Manner of 
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. Momentum of the Fluids to enter again into the con- 


tracted Muſcles, will inftantly dilate and diſtract them, 
when the Impulſe of the Will * till an exact 


i Equilibration is reſtored. . 1 


on ” 


XCVII. 


"This being the lin Matter of Fact in regard to 


the voluntary Muſcles; let us now. endeavour to 


find out the Mechaniſm belonging to the involun- 


tary ones, and more particularly "of that very curi- 
ous oe the Heart. 


XCVIII. 


r. Hoadly, in his Letiures on - Relfiration, os 
mantel, Nen that the external Ranges of the in- 


tercoſtal Muſcles appear to have all the characteriſtic 


Marks of antagoniſt Muſcles. If you take three Ribs 
together, ſays he, and obſerve the different Ranges 
of the Fibres in the two intercoſtal Muſcles, which 
lie on each Side the middlemoſt of theſe Ribs; you 
will ſee, at firſt Sight, that the internal Range in the 
lower Muſcle, counter-acts directly the "external 


Range in the urge Muſcle. 


XCIX. 


The Action of the Dia aphragm i is alſo counter- 
balanc'd by the abdominal uſcles, and Contents of 
the N which ſqueeze ir up, in a convex 


Form, into the Cavity of the Thorax, upon. every 
Expiration. t N 


. 


As to the Sphinfer Muſcles, they ſeem to be al- 
ways in the ſame natural contractile State; and 
whenever they arc ſtretched out, by ſome ſuperiot 
Power, they recover their uſual Dimenſions merely 
by their reſtitutive or elaſtic Property. The ſame 
may be ſaid of the Stomach, Uterus, Veſica, which 
contract by the ſame means, into a narrower Capa- 
city, as ſoon as their Contents are diſcharged. 


Qt. 


I ſhall confine my Thoughts therefore to. the Ac- 
tion of the Heart only, as being the moſt perfect 
involuntary Muſcle. 


Cl.. 


The Heart is a Viſcus which has given the Lite- 
rati a great deal of Trouble to find out its real 
Mechaniſm, and the true Cauſe of its regular Alter- 
nations of Contraction and Dilatation. I have of- 
tentimes laid open the Breaſt of a Dog, and kept 
his Lungs playing with a Pair of Bellows, in order 
to obſerve how regularly and alternately the Syſtole 
and Diaſtole, both of the Heart and its Auricles, 
followed each other; that is, when the Ventriclęs 
were contracted, the Auricles were dilated, and vice 
verſa ; ſo that the Auricles ſeem, in ſome meaſure, 
to act as Antagoniſts to the Ventticles, and the re- 
fluent Blood may be of the ſame Service to the Au- 

po ricles. 


1 
ricles. But there being ſo much Diſparity between 
the contractile Strength of the Ventricles and that of 
the Auricles, there muſt heceſſarily be ſome other 
Cauſe, which, when the Heart is fully contracted, 
makes it unbend again, or ceaſe to contract; by 
which means the Auricles, though ſo very weak in 
compariſon of the Ventricles, have Power enough to 
throw in Blood, and thereby to diſtend the Ventri- 


cles to a certain Degree, before they are capable of 
acting again. g 6 


cm. 


If we might be allowed to make an Eſtimate of 
the Difference between the contractile Strength of 
the Heart and its Auricles, from the Difference of 
their Bulk, or Quantity of Fibres, we ſhould find it 
to be about ine to one; as I have obſerved, by 


weighing the Hearts of feveral Animals, and their 
Auricles ſeparately. 


CIV. 


Hence it does not ſeem reaſonable to think, that 
the weak Efforts of the Auricles would be ſufficient 


to cauſe the Diaſtale of the Heart, without ſome 
other Aſſiſtant. 


CV. 


One great Uſe of the Auricles is, to receive a 


Quantity of Blood, during the Sy/ole of the Heart, 
ſufficient to fill the Ventricles again at their Dia- 


ſole. 
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ole. The ſame may be ſaid, in ſome meaſure, ot 


the Veins neareſt thy Hears, "which may be plainly 
ſeen to dilate, during the Conttaction of the Auri- 
cles; ſo that, the Heart, Auricles, and Veins, have 
all their Glen and Dee in — * 
— 4497. Gf 
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V ithout fuck Receptacies as theſe it would beim 
poſſible for the Ventricles of the Heart to be fill'd 
trom the Veins fo ſuddenly as they are; for though 
the Areas of the tranſverſe Sections of the Veins 
are much larger than thoſe of the Arteries, yet we 
find, by Dr. Hales's FHiemaſtatical E xperiments, 
that the Velocity of the Blood in the Arteries is 
above {ix to ane to that ia the Veins : But ſince. the 
Auricies keep receiving the Blood whi ſt the Heart 
is in its Iy/fale (the Veins doing the ſame by the 
Auricles) a due Quantity of Blood is always ready 
to be thrown into the Heart, by the Time it is fit 
to receive it; for the Diaſtale takes up two Thirds 
of the Space of Time between each Pulſe. 


cyl. 


Here then we may error that tha: e 
of the refluent Blood acts upon, and diſtends the 
Veins neareſt the Heart, whilſt the Auricles are con- 


tracted ; that it alſo dilates the Auricles, whilſt the 
Heart is in Action; and that the Heart is in its 


Diaſtole, whilſt the Auricles are in their Sy/tole. 
l "+ But 
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But the great Difficulty in accounting for the Dia- 
ſtole of the Heart, is from the Diſproportion between 
its contractile Power, and that of the Auricles; it 
being plain, from what has been faid above, that 
the Momentum of the Blood in * Veips is ſtopt by 
the Contraction of the Auricles, ſo fo that the Ventri- 
cles of the Heart can receive no other Impulſe rom 
the Blood at that time, than what is deriyed from 
eee of the Auricles. 6012 27 


cvul. 3 


2 N i follows, that if the Sy/ole was 
the natural State of the Heart, and to which it al- 

ways tended witk its full conttactive Power, the 
Impulſe of the Blood, from the Contraction of the 
Auricles, could never be able to dilate it. 


— 0 — 


CIX. 


Dr. Lower makes the Syſtale the natural State or 
Action of the Heart, and the Diaſtole the violent 
one: Boerhaave, on the contrary, makes the Sy/tole 
the violent, and the Diaſtole the natural State. But 
perhaps neither of theſe Opinions may be right, in 
the ſtricteſt Senſe; for if we look back we ſhall 
find, that if the Fibres. were not tenſe they could 
not be elaſtic 5 and if ſome Violence was not put 
upon them, by the Impulſe of the circalating Fluids, 
they would not be tenſe : Hence it appears, that 
Elaſticity proceeds from a State of VMabence. 


1 
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cx. | 


And again; When a Muſcle is freed from: ih 
Power of its Antagoniſt, and is thereby left at full 
Liberty to contra, as it always will by its elaſtic, 
reſtitutive Property only, it does fo no further than 
in Obedience to the common Power of Attraction 
between its component Particles; but in all other 
muſcular Action, when this attractive Power is 
greatly increaſed by the Iuflux of the nervous 
eEther,. the Conſtriction is carried much further, 
and the Muſcle is more fully contracted than it ever 
is in the other State: Hence it follows, that Con- 
traction, in its fulleſt: Degree, is not the natural 
State of a area 


EX. 


And further; When the conſtituent Particles of 
the Fibres are drawn into their cloſeſt Contacts, by 
the Influx of the nervous Ather, it requires ſome 
Force, in a contrary Direction, to elongate the Fi- 
bres again ; ſo that Extenſion, « or Dilatation is alſo a 
State of Violence. 


Cxil. 


From the Whole then it appears, that neither the 
Syſtole nor Diaſtole, in a full Degree, is the natu- 
ral State of the Heart; and this we ſhall ſhew more 
plainly hereafter by inſpecting the Hearts of Animals 
after being bled to Death. Bur to proceed : 


CxXIII. 
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CXII. 


From what has been ſaid above, it ſeems reaſonable 
to conclude, that if Contraction, in its fulleſt Degree, 
was the natural State of Reſt or Quieſcence in the Heart; 
the Momentum of the Blood from-the Contraction 
of the Auricles, could not be a ſufficient Counter- 
poiſe. And ſince ſo many fruitleſs Attempts have 
been made to account for the Digſtole of the Heart; 
from the Impetus of the Blood in the Veins, and 
from the Preſſure of the Atmoſphere, gc. give me 
browns to propoſe the followin 8 E 


CXIV. 


I. May not the Heart be a ee! Muſcle; 
that is, may it not have its Antagoniſt within itſelf? 
Or, in other Words, are not ſome of its Fibres ſo 
ranged, that whilſt one Set of them is contracted 
and ſhorten'd, others may be ſtretched out; analo- 
gous to the Action of the intercoſtal Muſcles, or 
any other - Muſcles with their Antagoniſts ? 


'CXV. 


2dly. Is the nervous Ather tranſmitted from 
the Brain to the Heart in a pulſatory Manner, at 
cqual Diſtances of Time; or may it be ſuppoſed to 
move uniformly through the Nerves, and ſome In- 
terruption is given to its Influx into the muſcular 
Fibres, when the Heart is in its Sy/tole ? 


G 2 CXVI. 
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Cxvl. 


Zaly. Does not the Diabol⸗ of the Heart depend 
| Ion an Abatement of the Tenſion in the contracted 
Fibteß; 4 Motion of Reſtitation. in ſuch as are 
over ſtretched; and d Irs: . the Neal: o 


1 2 


cxvII. ; 
| Withour-ſome ſuch Mechaniſm as this x no 1 
that we know of, belonging to the animal Oeco- 
nomy, would be able to cauſe the Diaſtole of the 
Heart: But if ſuch a Structure, as is aboye-mention'd, 
could be proved, no more Difficulty would attend 
the Explication of it than. that of the voluntary 
Muſcles. 3 | | 


CXIX. 


In lifecring the Heart we find agreat many different 


Orders or Series of Fibres, vatiouſly contorted, and 
running in contrary Directions; ſo that, for ought 


we know, it may be an Zpitome of muſcular Con- 
ſtruction in general. 


CXX. 


We may here obſerve what Care <a ature has taken 
to prevent too great a Dilatation in the Diaſtole of the 
Ventricles, the right one eſpecially, as being the weak- 


eſt, by forming the Papillæ, or Columnæ, which run 
from 


EL] 


from the Septum, or middle Partition, to its oppo- 
ſite Sides; whereby they, act as ſo many Braces in 
the Diaſtole, and when they contract, they allo 
aſſiſt in the Sy/fole. And perhaps it may not be 


the moſt improbable Conjecture to think; that as 
much. Care, may haye been taken. in providing a 
ſufficient Number of Fibres, or little Muſcles, which 
may be ſo formed as to act in the Diaftole, as An- 
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tagoniſts to thoſe which occaſion the Hole. 
8 


The Hearts of Frogs, Vipers, Eels, c. ſeem to 
evince the Reaſonableneſs of this Conjecture, by 
continuing their Syſtoles and Diaſtoles after they 
are taken out of the Body; when there is no re- 
fluent Blood to dilate the Ventricles, and, conſe- 
quently, if there were no Fibres upon the Stretch, 
when the Heart is contracted, which, by their Elaſ- 
ticity, or reſtitutive Power, did pull back, or elon- 
ate ſuch as were contracted, there could not poſ- 
ſibly be any Diaſlole in ſuch Circumſtances. 


CXXII. 


We are aſſured by Mr. Boyle, in his Phy/ico- 

Mechanical Experiments, that the Heart of an Eel 
hath continued to beat an Hour, in an exhauſted 
Receiver; after which, finding its Motion very lan- 
guid, and almoſt ceaſed, by breathing a little upon 
that Part of the Glaſs where the Heart was, it 
quickly regain'd Motion; and an Hour after that, 
finding 


that he has ſometimes cut the Heart of a Flounder 
tranſverſely, into two Parts; and freeing each from 
the Blood it contain'd, he obſerved, for a conf- 
derable Time, that both of them together continued 
their former Contraction and Relaxation. And 


periments, be accounted for upon any other Prin- 
ciples than thoſe we have laid down? Here was no 
Impulſe from the refluent Blood to dilate the Auri- 
cles, or to diſtend the Ventticles. The Preſſure of 


firſt Experiment, and could not poſſibly be of any 
Service in the laſt; and yet the Diaſtole continued. 


5 [54] 
finding it almoſt quite gone, he was able to renew 
it, by the Application of a little more Warmth. 


CXXUL | 
The fame zlluſtrious Author further affares ns, 


once, thus cutting one into ſeveral Pieces, he found, 


'to his Surprize, that they not only moved as be⸗ 
fore, but that even the Whole, thus ſeparated, long 
preſerved the ſame Succeſſion of Motion, as appeared 
therein whilſt coherent. 


"CXXIV. 


Now can the Diaſſole of the Heart, in theſe Ex- 


the Atmoſphere was alſo quite taken away in the 


cxxv- 


Can the ſame Fibres which are contracted, ha ve 


it in their own Power to fly out again to their 
uſual Lengths? If this cannot be, what Power is 


- there 
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there in a Heart, taken out of the Body, to unbend 
itſelf, or to dilate its Ventricles, after they are once. 


contracted, unlefs we ſuppoſe ſome of its Fibres to 
act as Antagoniſts to others? 


* 


Cxxv. 


We have good Reaſon therefore to believe that 
ſome Fibres of the Heart are always ſtretched out 
beyond their natural Tone, when others are con- 
tracted ; ſo that, by their elaſtic, reſtitutive Property, 
they do act as Antagoniſts in a certain Degree. 


CXXVII. 


In regard to the Hole, in ſuch Hearts as are 
taken out of the Body, and cut into ſeveral Pieces, 
we conceive, that as long as Warmth and Moiſture 
remain, ſo long may the æthereal Matter in the 
Nerves, continue to fly into the Fibres, and con- 
tract them; and when it ceaſes, more Warmth, or 
a gentle Impulſe (even with the Point of a Needle 
only) will revive the Motion. 


CXXVIIL 


Hence we may, in ſome meaſure, diſcover the - 
amazing Subtilty of the nervous Ather; when 
ſuch very ſmall Sections of the Nerves, as in the 
above-mention'd Experiment upon. the Heart of a 


Flounder, ſhould contain Matter ſufficient for ſo 
many Contractions. ; 


CXXIX. 
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Let us now return to our Ty it ir? 46d ea. 
mine whether the neryous Ether is tranſmitted 
from the Brain to the Heart, in a pulſatory Man- 
ner, at equal Diſtances of Time or whether ſome 
Interruption is only given to its Influx into the 
muſcular Fibres, when the Heart is in its Me 
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In order to underſtand this, we muſt look back 
and conſider, that, according to our Theory, if the 
Ethereal Medium in the Nerves was perpetually 
flying into tne muſcular Fibres of the Heart, it would 
be conſtantly contracted, notwithſtanding the Mo- 
mentum of the Blood, the Contraction of the Auri- 
cles, or the Vis Reſtitutionis in the ſtretched-· out 
Fibres. Hence then it is evident, that the alternate 
Contractions and Dilatations of the Heatt pro- 
ceed from an alternate Influence of the nervous 
e Ether ; bur how this Alternation happens, when 
the Nerves which ſupply the Heart are not, in the 
leaſt, under the Direction of the Will, is the Difh- 


culty we labour under. 
CXXXI. 


In all the Nerves which ſupply the voluntary 
Muſcles, it is certain there are Reſtrictions in ſome 
Parts a them which the æthereal Matter is not able 


to dilate without an additional Impulſe from the 
Will ; 
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Will; or otherwiſe Cramps and Convulſions would 
perpetually happen. But in thoſe which ſupply the 
Heart, the Motion of the Ather through them 
cannot have any Aſſiſtance or Impulſe from the 
Will, as nor being in the leaſt under its Influence ; 
fo that the Vibrations of the Meninges of the Brain, 
and the Dilatations of the Arteries may be ſuppoſed 
to be the Agents which propel the Ather towards 
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Hence then it ſeems to follow, that the alternate 
Contractions of the Heart may ptoceed from the 
alternate Impreſſions made on the Nerves, by the 

Meninges of the Brain, and Dilatations of the Arte- 
ries. e 3 


- CXXXUI- 


| © Upon opening the Sculls of living Animals, the 
Dura Mater may plainly be ſeen to have its Syſfo- 
les and Diaſtoles correſponding to thoſe of the Ar- 
teries ; but ſince the Heart continues to beat after 
the Head is cut off, or. even after it is taken out of 
the Body, where there cannot be any alternate Suc- 
cuſſions made on the Nerves by the Meninges of 
the Brain, or by the Pulſation of the Arteries, it 
ſeems reaſonable to believe that this Alternation is 
"occaſion'd by ſome Impediment being given to any 
further Influx of the Ather into the muſcular 
Fibres of the Heart, when it is fully contracted ; Gr 
otherwiſe, the Heart would conſtantly remain in a 
| " Statc 


gu 


.involuntary ones, ſo far at leaſt, as to be alternately 
contracted and relaxed without the Conſent or Di- 
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State of Contrattien, as long as there was any ethe- 
"oP 3 Aging from the Ner erves. 
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If.we REY in how many  Uiferene Directions 
the muſcular Fibres of the Wo run, how much 
they are corrugated, thickened, and ſwelled, when 
tully contracted, and how ſtrong and uniform the 
Preflure muſt be in their — Degree of Action; 
it may not perhaps appear unreaſonable to think that 
the Extremities of the Nerves, which are inſerted 
into every Fibre, and which are extremely {mall 
and tender, may be preſſed; upon and n ſo 
as to preyent the Influx of the Arber, till the 
Preſſure is abated, or till the Fibres ate. cxrcnded 


again to their * Lengths. 


CXXXY. 


What ſeems to evince the Reaſonableneſs of this 
ppoſition is the Nature of the Shaking Palſley; 
where the voluntary Muſcles immediately. become 


rection of the Mind. 


Ccxxxvl. 


Now this Difteraper we belicye to proceed from 
a particular Weakneſs in the Nerves, whereby thoſe 


Sittle Reſtrictions in them, which keep the ethereal 


Matter within due Bounds, in a State of Health, 


alc 


6 


are ſo far weaken'd and deſtroyed, that the c 


has a Power of flying into the muſcular Fibres 
without any Impulſe or Direction from the Will, 
after the ſame manner it does inte the Heart. If 
therefore no Interruption was to be given to the 
Influx of the nervous Ather by the Muſcles 
themſelves, when they were contracted, it would 
follow, that if the Flexors of any Limb were to 
be firſt contracted, the Extenſors would not be able 
to recover the A gquilibriun, and to be contracted 
in their Turn, ri the Aſſiſtance of the Will; 

for if our Doctrine be right, vig. that muſcular 
Motion proceeds from = conſtituent Particles of 
the Fibres being drawn} into cloſer Contacts by the 
attractive Influence of the nervous Ather, it ne- 
ceſſarily follows, that if the ſame Quantity of c ther 
was continually to fly into a Muſcle already con- 
trated, it would have a greater Influence on the 
component Particles fo approximated, than on 
others in the antagoniſt Muſcles, which are diſtracted, 
and confequently touch each other in fewer Points. 


CXXXVI. 


Hence it ſeems to be evident that ſome Impedi- 
ment is given to the Influx of the nervous Ather 
when the Muſcles are contracted, or otherwiſe that 
they would always remain io; for, though the Will 
may be able to remove ſuch little Impediments, and 
to keep the voluntary Muſcles in a State of Con- 
traction for a conſiderable Time; yet ſince the vo- 
luntary Muſcles, when affected with a Palſy, are re- 

gularly and alternately contracted, and have their 
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Syftoles and Diaſtoles analogous to the Heart and 


its Auricles, I think we have good Reaſon to con- 
clude, that the ſame Principles which contract and 
dilate the voluntary Muſcles, in the above-mention'd 
Condition, are the Principles which occaſion the 
Syffole and Diaſtole of the Heart, with this Dif- 
ference only, that the Influx of the Blood into the 
Sinuſes of the Heart, is what no other Muſcle .in 
the Body has or receives; and without Doubt this 
may truly be reckon'd the greateſt Aſſiſtant in di- 
lating the Ventricles of the Heart, after the attract- 
ive Influence of the nervous Ather ceaſes, and 
the Agquilibrium is reſtored between the ſtretched- 
out Fibres and thoſe which were contracted. 


CXXXVIII. 


What has been ſaid ſeems greatly to evince the 
Truth of our third and laſt Suppoſition; viz. that 
the Diaſtole of the Heart may depend on an Abate- 
ment of Tenſion in the contracted Fibres, a lis Re- 
ſtitutionis in ſuch as are over- ſtretched, and the In- 
flux of the Blood conjunctly. ME 


CXXXIX. 


Give me Leave to relate two or three Experi- 
ments which I have made, in order to illuſtrate the 
forcgoing Theory, and then I ſhall conclude. 


CLX. 
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EXPERIMENT I. 


Having obſerved that the Ventricles of the Hearts 
of all Animals, when bled to Death, are dilated, or 
ſtand wide open to a certain Size, though there 
happens to be very little Blood in them, it ſeems as 
if the Diaſtole, in a certain Degree, was the laſt 
Motion of the Heart. In order to know the Truth 
of this, I open'd the Thorax of a Dog, and kept 
his Lungs playing with a Pair of Bellows, that I 
might perfectly ſee the ſeveral Actions of the Heart 
and its Auricles. 


CXLII. 


The Auricles ſeem'd to me to begin the Motion, 
and the Syſtole of the Heart always inſtantly followed 
that of the Auricles. Then the Apex and Sides of 
the Heart ſunk down, and were lengthen'd of their 
own accord, before any Blood was thrown into the 
Ventricles, from the Contraction of the Auricles ; 
for there was oftentimes more than double the Time 
taken up in the Diaſtole of the Heart, than the Sy/- 
tole both of the Auricles and Ventricles required. 


CXLIII 


If I deſiſted from blowing freſh Air into the 
Lungs for ſome little Time, the Heart would lie 
ſtil}, and yet I could recover its Motion again, by 
ſtrongly 


1627 
ſtrongly diſtending the Lungs. In this Action I never 
could diſcern that the Heart began the Motion, but 
the Auricles always contracted firſt, and then the 
Heart immediately afterwards ; thoug h, at laſt, I 
ſaw ſeveral Contractions of the 1 which 
were not ſucceeded by any Motion of the Heart. 


cxlIxv. 


1 muſt not forget to mention, that in aber 
Dog 1 ſaw ſiverl Fyſtoles and Diaſboler of the 
Heart after I had purpoſely cut aſundet both the 
Vena Cava's; and could plainly perceive the Ven- 
tricles to relax and open themſelves, when very lit- 
tle or no Blood could poſſibly flow into them. 
This however is much more caſily ſeen in the Heart 
of a Viper, when taken ont of the Body, which 
will continue its y/fole and Dzaſtole for a long 
time; and if it ceaſes to beat ever fo often, and 
you renew its Motion again and again, by breath- 
ing upon it, &c. You may obferve that the Auri- 
cle always contracts before the Ventricle, and that 
the Dzaftole is the laſt Motion, though there is no 
Blood to diſtend the Heart. | 


CXLV. 


The Capacity of the right Ventricle of the Dog's 
Heart, in the above Experiment, as it open'd of its 
own accord, was ſomething more than a cubic Inch, 
as 1 found, by pouring in melted Wax from a 
Ladle, without any Preſſure from a perpendicular 

Height, 
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Height, aſter the Auricle and Blood · veſſels were cut 
off tranſverſely. 


CO IE. EXPERIMENT I. 


Taking the Heart out of an or AS ſean 1 poſ- 
fibly could. after he was kill'd, and having cleanſed 
it from the Blood, by waſhing it in warm Water, I 
filbd bath; the Ventricles with — Wax, with- 
out any diflending Force more than by pouring jt 
from the Ladle. The Heat of the Wax ſcem d 
rather to contract the Fibres, and to leſſen the Ca- 
pacities of the Ventricles; for ſome of the Wax 

kept cunning out from the Hears cer 1 had done 
* n u n EST 
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The * pacity of the right : Veda was Len to 
57 cubic 2 The Capacity of the left Ventri- 
cles was not quite 5 cubic Inches. 


> 


CXLVIIL © 


From theſe Experiments it manifeſlly appears, 
dba the laſt or reſtitutive Motion of the Heart is to 
dilate or open the Ventricles, and that without 


any Aſſiſtanee or * from the refluent Blood. 
CXLIX. 
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Dr. Hales * injected the left Ventricle of the 
Heart of an Ox from a Column of melted Wax 
45 Feet high, which diſtended the Capacity of it to 
12. 5. cubic Inches. Now ſuppoſing the Impulſe of 
the refluent Blood to be equal to a Column of 
melted Wax 44 Feet high, and that in evefy Dia- 
ſtole, whilſt the Ox was alive, the left Ventricle was 
diſtended to the Capacity- of 12. 5. cubic Inches, 
yet we may obſerve that the Heart, immediately after 
each SJy/tole, relaxes and dilates its Ventricles to a 
certain Degree, by its own Mechaniſm; and to 
whatever Capacity the Ventricles are afterwards: di- 
lated, it muſt neceſſarily proceed from the Impulſe 
of the Blood only ; all which is perfectly agreeable 
to our third Query, viz. that the Diaftole of the 
Heart may depend upon an Abatement of the Ten- 
fion in the contracted Fibres, a Motion of Reſtitu- 
tion in ſuch as are oyer-ſtretched, and the Influx of 
the Blood conjunctiy. - 
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EXPERIMENT III. 


I took the Heart out of a live Viper, and placing 
it n a Piece of writing Paper, I found it beat 
at 
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* Hezmaſtatics, pag. 25. 
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at the rate of 24. or, Pulfations in a, Min 
for three or four N 


Minut 
Paper upon, the Palm. of, my; Hand, the Warmth 
of which, increaſec the Number, of Pulſes to 3 
all I put it into warm Water, a. Degree or two 
warmer than the Blood, where it beat 87 Pulſes the 
firſt Minute, and afterwards declined in its Motion 
more and more till it quite ceaſed. 
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May we not from hence obſerve what vaſt Influ- 1 
ence Heat had upon the nervous Ather to make vi 
it fly ſo quick into the Heart as to increaſe the Pulſe 
to almoſt four times their uſual Number? How far 
the Heat in ſome fort of Fevers may quicken the 
Pulſe, is not to our preſent Purpoſe to enquire. 
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It is amazing to think that ſuch very ſmall Por- 
tions of the Nerves, as were cut out with the Heart 
in this Experiment, ſhould contain Matter ſufficient 
for ſo many Contractions; and that it did not all 


of it inſtantly fly out from the wounded Ends, even 
beforc it was put into warm Water. 
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CLIII. 


How far theſe Experiments may ſerve to illuſtrate 
and confitm the Truth of our Theory of muſcular 
Motion, is very humbly ſubmitted to the candid 
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rth VOLUME 
Gr wu -- 
Philoſophical Tranſafions, 
For the Yzars 1746, and 1747. 


Forty- fou 


s, one the Craonean 

Lectures for 1746, the other for 1747, 4 denotes the firſt, 6 the 

latter; thus pr. 4. or pr. b. denote the Preface of each Year's 

Lectures, s. 4. or 4. 6. ſtand before the Number of the Pages of 

The Pages 351 — 358 are printed twice over 3 therefore to the 
ſecond Numbers is added Zz. e. gr. 351, Zz. 


N. B. There being in this Volume 2 Supplement 


| | A : 
APomaſum, the Faidle, or Part of the Stomach of a 
Cow, 3. 478, p. 5. 3 
Ztber * the Cauſe of Muſcular Motion, s. b. p. 30. 
— rical, #. 48 P. 729, 732. | 
Air, as dry when it 3 as fa a fair Day, 2. 479, P. 16 f. 
Alaizes, what, 3. 480, p. 177. 
Algalie, what, #. 480, P. 177. 
Allamand (Mr. L'.) Experiments in 128 1. 478, p. 58. 
of 2 ſhining in a Glaſs Tube, ibid. 
- of the Effects of a Tin Tube, and a Glaſs full 
of Water, ibid. 
Aveolus of the Boemwite, th 482, P. 398. ; 
Amazons, of a Poiſon among the Indians on the River, 


482, p. 
- „ America 


- — — , 


America and Aja, their Diſtances, by Mr. Dobbs, u. 483, 


471. 
. Mr. WE ) of a Plica Polonica, 2. 483, p. 556. 
Amyand (Claud. ]) Eſq; of a Spina ventoſa, u. 480, p. 193. 


Ancients, Obſ. on ſuch Gems as they uſed to engrave on, 
u. 483, P. 502. 1 
Ants, an Account of Engliſh, by Mr. Gould, Aa. 482, P. 

351, Zz. Their Colony, ibid, 5p. 357, Zz. Their 

Government, ib. Their Queen, ib. p. 354, Zz. They 

do not lay up Stores of Food againſt Winter, 70. p. 3 60. 
Antoninus Pius, an Inſcription at Rutchefter on the Roman 

Wall, 3. 482, f. 344. 
Apparatus, the high, for cutting for the Stone, u. 480, 
P. 175. i . 

Arc himedes s Mirror revived by M. de Buffon, u. 483, p. 
493, 495: 8 AN 

- <2, =.) Obſ. on the Banſticle or Pricklebag, and 
on Fith in general, 3. 482, K 44. 

P. 192. „% Le 5 <6 
——— Of a curious Echinites, u. 482, P. 434. 
———- of the perpendicular Aſcent of 3 395- 
— of keeping ſmall Fiſh in glaſs Jars; and of an 
eaſy Method of catching them, #. 475; P. 23. 

— of the Grabs in Norfolk deſtroying the Graſs, 
u. 484, P. 578, 592. ets IRR 1 
——— of a Hygrometer made of a Deal Rod, 2. 48, 

. TE ved 5 gebe 95, f. „ „ „ 
—— —z — OI an improv 2 4797 P. 9. 
— Obſ. on The Precipices or Ci on the N. E. Sea- 

Coaſt of Norfolk, u. 481, p. 275 | 
bo the white Matter is produced, which floats 

in the Air in Autumn, ». 482, P. 428. : | 
A of the Formation of. Pebbles, 2. 483, p. 467. 
— — of Mr. Phil. Williams's Water-Wheel for Mills, 

u. 478, p. 1. 3 | 
an Improvement of the Weather-Cord, ». 479, 


5 P. 169. | 


ff 


© " Ariftoxenus, 


* 


EDEN + 
Arifloxenus, an ancient Muſician, #. 481, p. 267. 
Aſp- Bark, Aſhes of white, and Vinegar, drew out the 
Poiſon of the Rattle-ſnake, #: 479, p. 149. 
Aa and America, their Diſtances, by Mr. Doths, a. 483, 


I. | 
2 of the - Ruſſians on the N. E. Coaſt of, 
u. 482, P. 421, #. 433, P. 471. 1 3 
Aſtronomy of the Chineſe, by the Rev. Mr. Coftard, n. 483, 
Ae en at Sea, how its Gravity may be determined 
by means of a Thermometer, by Dr. Boerbaave, n. 484, 
Þ. 675 © 928 5 wh : 


Badcock (Richard) Microſcopical Obſervations on the 
Farina fecundans of the Hollyhock and Paſfion-flower, 
u. 479, P. 150, 166. . 
ä of the Farina fecundans of the Tew- 
Tree, u. 480, . 189. e e | 
Bahama Iſlands, their Natural Hiſtory, by Mr. Catesby, 
1. 484, P. 5 ũ . e e 
9 (Edward) M.. D. of a large Stone found in the Color 
of a Horſe; and ſeveral found in the Inteſtines of a 
Mare, u. 481, Pp. 296. 
Baker (Mr. David-Erskine) of Water - Efts ſlipping off 
their Skins, #. 483, P. 529. : 9 
Baker (Mr. Henry) of a curious Echinites, u. 482, p. 43 2. 
— — eledrified a Myrtle, 2. 482, p. 375. 
Balances, nice ones diſturbed by the Electricity of Glaſs, 
a, 480, P. 243» | : 
Banſticle, a Fiſh, Obſ. on it by Mr. Arderon, n. 482, p.42 
Bark, the Peruvian or Feſuit's, of its Uſe in the Small- 
Pox, by Dr. Wall, u. 484, p. 583, 593. 55 
Feſuit's, prevents catching Cold, x. 478, p. 3. 
Beccarius ( Fac. Bart hol.) de quamplurimis Phoſphoris nunc 
primum detectis commentarius. Boxon. 1744. 470. #. 
78, P. 81. 5 SD. 
Befving (Captain) Journey to Kamſchatka, u. 482, P. 422. 
u. 483, P. 471. | 
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Belemaitzs, Account of them, by Mr. da Cofla, u. 482, 
p. 397- Their Alveolus, ib. P. 398, 405. Not Teeth 
nor Horns, ib. 399. Not Spines of Echini, ibid. Nor 
Shells of the Tubuli kind, ib. 402. but a natural Fog, 

or Lapis ſui generis, ib. p. 40% _ 

Belluga Stone, Obſ. on it by Mr. Collinſon, u. 483, p. 45 1. 

Bemwell, a Coal-Mine on Fire there, 2. 480, p. 422. 

Berkeley (Dr. Geo.) Biſhop of Cloyne, of Petrefactions, 
n. 481, Pp. 325. 3 | 

Bernoullius (Johannes) de Dynamice, #. 479, P. 105. 

Bevis ( Jobn, M. D.) Obſ. on an Occultation of Cor Leonis 

by the Moon, March 12. 1247. 3. 483, P. 455. 

Bianc hini (Signor) of the Phenomena ot Venus, u. 479, 

127. 8 | 

Bu, one killed by Electricity, #. 481, p. 262. 

Birds of Paſſage, by Mr. Catesby, u. 483, Pp. 435. 

Bite of the, of a Rattle-Snake, 2. 479, Pp. 147. 

Bion (Mr. V Abbe Ly cenſured, 5s. 4. p. vi. 

Blood ſtopp'd in a Wound by a Piece of Sponge, 3. 478, 

Balles, human, preſerved in Moors, or Moraſſes, u. 484, 
P. 5 

Barkdevy (Herman) M. D. his Method of determining 
the Gravity of the Atmoſphere at Sea by Thermome- 
ters u. 484, P. 676. the — Point, 7b. p. 682, 695. 
— — Fire equally diffuſed through the 

Univerſe, 3. 478, p. 80. | 

Beam de mortibus ; Severus Sanctus, u. 478, p. 10. 

Boyle (Robert) Eſq; a Letter to him of a Coal-Mine ta- 

king Fire near Newcaſtle, Sc. u. 480, p. 221. 

—— his Thermometer, #. 484, Pp. 677. 

Breintal (Mr. F.) of his being bit by a Rattle-Snake, 

,v 

Brimſlone, its Effects in Electricity, 3. 478, p. 31, 54. 

Briſtle, lodged in a Man's Foot, 2. 480, p. 192. 

Brecklesby (Richard) M. D. of the Indian Poiſon near the 

River Amazons, u. 482, p. 408. - | 

Breſel;, a burning Well there, z. 482, p. 371. 

Browning 


t N © + 

Browning (Fobn) of the Effe& of Electricity on Vegeta- 
bles, u. 482, p. 373. 1 | 
the Paſſions conſider d, 5. 4. 


Brun (M. le) his Defigns of 


p. 40. . - | 
Buffon (Monſ. de) Ele&rical Exper. ». 481, p. 250, 258. 
his new.invented Mirror, 3. 483, p.493, 495. 


Bunel (Foſeph) cut for the Stone by Dr. e Cat, n. 480, 
P. 175. 


 Burning-Glaſs of Archimedes recover'd by M. de Buffon, 


. 483, P. 4937 496. 1 , 
Burton (John) M. D. of the Situation of Delgovitia, 


. 483, P. 541. 
Butisbaci urbis latitude, u. 482, p. 382. 
Caleulous Concretions in the Kidney, Figures by Mr. Lu- 


Cas, u. 483, P. 465. . , 
Calculus; the Beluga Stone ſaid to be good againſt the, 


n. 483, p. 45 
California * X the Continent of America, u. 483, p. 


471. REP 
Cancer major, Obſervations on it, #. 478, P. 7 


o. 
Cantley White Houſe in Norfolk, of Shells and other Fot- 


ſils there, x. 481, Pp. 279. ; ; 
Canton (Mr.) his Method of diſcovering the Quantity of 
accumulated Electricity, 2. 484, P. 730. 
Carolina, the Natural Hiftory of it, by Mr. Catesby, 
4. 484, p. 599. 
Cat (Claud. Nic. le) M. D. of an Operation made by the 
high Apparatus of eutting for the Stone, #. 1 80, p. 175. 
Catesby (Mr. Mark) of Birds of Paſſage, . 483, p. 435. 
—— of the Aoaſin of the Indians, u. 484, 


375. 
22 if Mr. John) Calculation of the Occultation of Cor 
Leonts by the Moon, March 12. 1747. u. 483, P. 456. 

Cattle, of the Peſtilence among them, 3. 478, p. 9. 
Cemento; the Academy del; their Thermometer, 2. 484, 


Chafer, 


5. 679. 
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INDEX. 
Chafer,, Cock-chafer, #=. 484, P. 578. 
Che eſelden Nn.) of a Perfon cur for the Stone in the late- 
ral Way, #. 428 P. 33. 
— — — of the Effects of Lixivin Saponis taken 


inwardly for the Stone, à. 478, p. 36. 
Child bois with us Bones 225 by Mr. Edwards; 


2. 453, P. $39 

Chineſe Chronol and Aſtronomy, Account of _ 
by the Rev. Mr. Coftard, u. 483, p. 476. 

Chronelogy of the Chineſe, by the ſame, ibid. 


Chryfallization of Salts, 5. 6. = 12. 
Cicuta aquat. its Poiſon, u. P. 231. 


Chek, a Water, * 1 by the Hon. Charles Hamilton 
Eſq; x. 479, P. 1 

Cleyne (Biſhop of) of dene ies u. 481, p. 325. 

Coal-Mine near Newcaftle taking Fire, 1. 480, p. 221. 

Cod (John) had a large Stone — thro his Uretbra, 
#. 480, p. 215. 

| Cohortes equitatæ, u. 482, Pp. 353- 

Cola, 40 Deg. below o. 2. 484, p. 683. in Siberia 120. 
below O. 751d. 

— catching it, prevented by the Bark, u. 478, 2. 3. 

Collinſon (Mr. Peter) Obſ. on the Belluga Stone, u. 483, 


P. 451. 
oe — - Obſ. on the Cancer major or King- 


Crab, a. 

22 of the Infection of the Diſtemper 
among the Cows, 3. 478, Pp. 7. 

EDIT ů ů ů of an uncommon Gleam of Light 
from the Sun, x. 483, P. 456. 

— — — fa a ſort of Libella or Epbemeron, 


A. 481, p. 329. 
Colon of an Horſe; a large Stone found in the, 3. 481, 
P. 296, 
Columella of the Peſtilence among Cattle, u. 478, p. 9. 
Cometæ Via Pekini — Mart. & April. 1742, u. 481, 


26 
of 1 Compaſs, 


— — — 
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- _Cook (Mr. Benjamin) Obſ. on the Ki 


9. 397. 
Coftard (the Rev. Mr. C.) of the Chineſe Chronology and 


1 N D E X. 


4. 480, P. 2 


the River Amazons, a. 482, p. 498. 
Perl a. 478, p. 72. 
of new Flannel ſparkling in the dark, 


u. 483, P. 457. 


Cook 
9 . 479, P. 146. | 
Cor Leonis, oth 95 an Occultation of it by the Moon, 
March 12. 1747. by Dr. Bevis, u. 483, P. 455. 
Coraltoides granuloſa alba, F. B. u. 478, p. 51. | 
Cord, Weather-, improv'd by Mr. Arderon, u. 479, p. 169. 
Cofia (Mr. Emanuel Mendez da) of the Belemnites, u. 482, 


Aſtron n. 483, p. 476. | 
Chaneharce, tes Muleles, Sc. 5. a. p. 6. ſhews Paſſions, ih. p. 3 2. 


a compofed one, 5. 4. p. 51. Veneration or 
Reverence, ibid. 53. Fear and Terror, ibid. p. 60. 
Scorn and Deriſion, ibid. p. 64. Morofe, envious, 7b. p. 
67. Cheerful, ib. p. 72. Sorrowfal, 7b. p. 77: 

Cnus, dead, being buried in Lime, 3. 480, p. 224, 226. 


— fick, _ ib. p. 5. 
—— of the Diſtemper among them, . 478, 2 4. how 
to prevent it, ib. p. 6. its Introduction, ib. p. 7. in 


Denmark, tb. p. 7. infectious, 16. f. 6, 7. 
Creed (the Rev. Mr.) of a Machine to write down ex- 
tempore Pieces of Muſic, #. 483, p. 445+ 


Creſſes, Water-, long- leavd; a Poiſon, #. 480, p. 246. 


n. 481, 5.4. p. 1. for 1747. after u. 484, 5. b. p. T. 

Crounian, ſee Croonean. (ve rele 

Cutting (Margaret) her Caſe, who ſpeaks without 2 
Tongue, by Dr. Parſons, & 484, P. 621. 


Dace kept in a Far of Water, 1. 478, p. 24. 

Danes Graves, . 479, P. 101. 

Darlington (Mr.) his Cafe, cared by Musk, v. 478, P. 75. 
Davis, 


Compaſs, Mariners, diſturbed by the Electricity of Gta, 
Condamine (M. de la) of the Poiſon among the Indians on 


Major (Min.) a Machine for ſounding the Sea at any 


Croonean Lectures on Muſcular Motion for 1746. after 


£89 IN D E Xx | 5 
Davis (Mr. Edward) of a Child born with its Bones diſ- 
located, . 483, Pp. 539. 2 
Deers Horns —y— found in Joriſbire, u. 479, 
p. 124. wr bc 
Delgovitia, an ancient Roman Station, its Situation, by 
Mr. Knowlton, u. 479, P. 100. by Dr. Burton, u. 483, 
P. 541. by Mr. Drake, ib. p. 553. | 
Delirium, one in a; ſinging ſeveral Tunes, who had no 
Ear naturally, by Dr. Doddriage, #- 484, p. 596. 
Delivery to promote; the Belluga Stone ſaid to do it, 
a. 483, P. 454+ _ f 
Deluge, the, not the Cauſe of Petrefactions, x. 479, P. 164. 
Denmark, Diſtemper among the Cows there, =. 478, p. 7. 
Derham (Nm.) D. D. Difference of an iron Rod red-hot 
and cold, 2. 484, P. 683, 095. 
Dejre in the Countenance, 5. 4. p. 56. 
Deſpair expreſſed by the Countenance, 5. 4. p. 63, 64. 
Detrattion, as expreſſed by the Countenance, 5. 4. p. 568, 
Diaphragmate fiſſs, de; per Johan. Fothergill, 3. 478, p. 11. 
Dingley (Robert) Eſq, Obſ. upon Gems, ſuch as the Au- 
cients uſed to * on, 3. 483, p. 502. 
Dobbs ( Arthur) Eiq; of the Diſtances between Aja and 
America, u. 483, Pp. 471. ws 
Dodaridge (Rev. —) D. D. of one that had no Ear to 
Muſic naturally, ſinging ſeveral Tunes when in a De- 
lirium, u. 484, 2. V. 
Dog, a Stone in the Bladder of a, . 482, p. 335. 
Douglas (James) M. D. Inventor of the Cocchgæus, 4. a. 


P- 5+ = | "Ws 
Dreams, frightful, after the Bite of a Rattle-Snake, 3. 
479, P. 150. 
Drop, of an uncommon one, by Mr. Glaſs, z. 482, p. 337. 
, Hemlock», a Poiſon, #. 480 P. 246. ä 
Dunthorne (Mr. Richard) of the Moon 


P. 412. 

Dura Mater, its Syfloles and Diaffoles, 5. B. p. 57. 

Durant (Mr. J.) to Rob. Boyle Eſq; of a Coal-Mine 
taking Fire near Newcafle upon Tyne, of a blue Well, 
and a Cavern in Veredale, u. 480, P. 221. 


s Motion, 3. 482, 


Dynamices 


[ — 


ND E X. 


 Dynamices | principia a yr Farin, *: 479» he .der | 


nitis, 154. boy TITS 
Ebir foffle, or Elephas rindtur d, not the Turquoiſe, ” 2» 


P. 431. 
Ecc hes, of ſome extraord] inary ; : by Mr. aue, u. 480, 


P. 219, 
Echinites, a curious one by Mr. Baker, „ 482, P. 432. 
Arderon, and 


Eeli, of their perpendicular Aſcent, by Mr. 4 
1 Feline om Pond to Pond, . 482, P. 395. 
els in Paſte vi 1. 478, 5. Hen 
Efis; Waters, — we 7A off their Skins, by Mr. 

Erskine Baker, n. 

Ehrhart ( Bakthaſar) . U. D. ds on Moro de . 
ed altri corpi, che fe trovano ſu Monti, u. 479, P. 163. 

Electrical Ether, n. 484, p. 729, 732. 

— — weighing their Strength, 3. 479, P. 96. 

periments made at Paris, . 434, 5. 247. A 

Bird killed, ib. p. 262. 

—— Fire, by Dr. Miles, u. 478; P. 78. 

—— - Needle, an, 3. 479, Pp. 99. 

—— Obſ. by Dr. Miles. Spirit of Wine fir'd at FR 
Feet Diſtance, #.' 479, P. 160. Gold and Silver Twin 
better than Thread, ib. p. 161. 

Electricity Experiments by Mr. / Allamand, A 478, 0 59. 

— — Experiments by Dr. Ales with black Seal 

wax and Brimſtone, z. 478, Pp. 27, 53- Of Water, ib. t. 

———- Memoir by Mr. le Monnier, jun. u. 481, p. 290. 

— — convey'd 2000 Toiſes, ib. 291. In the Baſon 
in the Thuilleries, ib. Its Vatockey: ib. p. 294 Com- 
municated in Proportion to the Surfzces of Bodies, i 
9 295. 

Woke Experiments and Obſervations by Vn. Watſon, 
B. 478, P. 41. u. 484, P. 695, P. 704. 

CM fs ſome Sede in common wich Ma enctifmn 
and Ligbt, u. 478, P. 43. Kindles only inflammal le 
Vapours, ib. p. 48. Of great Moment to the Syſtem 
of the Univerſe, jb, p. 50. 

= 5 Elefricity 


ing | 


"I 1. N UI B. N 


Kine : equſed:. Fevers and Blendin at the Noſe, 
MY 212. And 2 ibid. * K 
——— overcomes the Foro of Gravity, a. 484, pc G97. 
«* Dervades Glaſs wittmur Relation, i. p. 6g. 
_ duces Fire * — ib. 5. Sets on Bur only onl y 
e 
. of Glaſs, diſturbs the Mariners Compaſs mg 
nice Balences, u. 480, p. 443. 
0 diſcover che Quantir accumalared, S . 
454 Hair 
— known 2000 Years ago, ih. 9. 73 "ip 
TY Light 1 in Apichpiver Waben i in a 0 
u. 478, P. 58. 
— — Of {os Effects on Tegdtibles, u. 482, 5. 373. 
Elecr iaum pprogganum Winkleri, 2. 483, P. 497. 
Elizabeth, Queen, her Theatrum Naturalium, u. 478, 53. 


5 2. 


* 
1 


2 * to him of weighing — 
0 
Emvy 


ical £f#upia, u. 479, D. 96. — 
and Moroſeneſs in the Countenance, 5. . p. 67. 


Epbemeron, Obi. on ax Inſect, * Mr. — 
9.329. 
Ezuitata cchors, n. 482, 5. 353. 
rita mariaa alla frucens. Muſe Pat. 1. 478, & = 
Euler (Mr. Leonard) of the Diſcoveries of the Ruffians on 
che N. E. Coaſt of Aja, u. 482, p. 421, 8. 377. 471» 
Her, e l e arr hint Eye-b 446 al 
"” 1 - 


Fabrice ee in 222 repere, Ob. Dr. Haller, 
4. 48 ages P. 527. 
the Muſcles of the, 6.4 g. 6, 48. | 

; — (Mr.) his Thermometer, #. 484, p. 681. His 
Experiment of Cold 40 below o. u. 484, P. 683. 
Faid, Part of the Stomach of a Cow, u. 478, p. 1. 
Farina facundans of the Hollyhock and Pahon-dower, 
*. 479, P. 151, 154, 166. 
— * ew-Tree, u. 480, p. 189. 
Fear and Terror, in the Countenance, 5. a. p. 53. 
Hnbam, a Coal-Mine on Fire there, #. 480, p. 222. 
Ferguſon 


IL N D E 2 


Ergiſen (Mr. James] an laprorement o * cl 

Globe, . 483, p. 535- 

. heel a 

Fever, a rheumatic, cured by Musk, #. 

Fudge Mr. Win.) of a Sanz in the Bis a D 

23 P. 3 

Fire 22 diltced thro the Univerſe; Roy b. 80. 

——the Cauſe of marine Petrefactions, . 470 5. 163. 

Nre-Exgine, the Cylinder of one made of Spelter, . 
2, P. 370. e , 

F 414 os electrical, 3. 484, P. 53 

i x" on them, by 833 482, 
P. 424 

Fiſh, of keeping thens in glaſs Jars, and an caly Method 

of catching then, . 478, p. 23. 

Hanel, new, — the dark, by Mr. 

. 437 


- 


Cooke, a 483; 


Folkes 8 Remark on F ather Hardowin's 
Amendment of a B in Pliny's Nat. Hi,. 1 FL II. 
E 74 Fit. Pariſ. 1723. 1. 482, p. 365. 1 
Faſfils at Cantley White Houſe in — 1. 481, . . 
near Harford Bridge, ibid. p. 283. 
Totbergill ( John] M. D; of Petreſactions, 2. 481, N. 37. 
-— 4 Diapkragmate fiſſs & mutatis guorun- 
dam Viſterum Sedibts,, u. 478, p. vi 
Froezing Point, how derermin'd . * Boerbaove, 1 
484, P. 682, 695. 
Freke (Mr. John) of a Machine to write down extemport 
Voluntaries of Muſic, u. 483, Pp. 445. 
Frutex marinus - fabelliformis, contice verrucoſo- bd 
Doodii, u. 478, f 51. G. l ö | £3\ 
Gems, ſuch as the Antients uſed. to engrave oa, obi on, 
by. 'Mr. Dingky,. n. 483, p. 502. 

Gerben (Chriſtian. Ludov. 3 Oh de Adetexris /ub fol w/o, 
Nov. 5. 1743. . 482, p. 376. 

— —¼ — — lea nova 2 runs. 
nomici muralis, u. 483, Pp. 507. 


1 _ Gide 


EN DE XY 


CFF 
indo, ib. p. 382. 


e Samuel) of an uncommon Dropfy for want of 
JF „ 482, p. . 
Glaſs, irs Elect ectricity difturbs the Mariners Compoſe ad 


nice Balances, u. 480, p. 243. 
—— of different Cota its Effects in electrical Expe- 


n. 478, P. 57+ 
— 3: ir Proof againſt the EfſeRts of moiſt 
Air, #. 479, P. 161. 
—— Tube, a good Hygrometer, u. 479, 5. 161. Sm 
Gleam of Light from the San, an uncommon, «A Mr. 
Collinſon, * n. 483, p. 46. 
Globe, celeſtial, improved by Mr. Ferguſon, u. 483, p . 
Gloucefter, the whiſpering Place there, u. 480, P. 2 
Gnomane, de, a Paffage in Pliny's Nat. Hiſt. Lib. Il. ; 
explained by Martin Folkes Eiq; Pr. R. S. 2. 482, p. 365. 
Goodmanham, not the Site of Delgovitia, u. 2 p. 100. 
G (Rev. Win.) Account of Enghſp Ants, 1. 482, 


P. 351, Zz. 

Gravity of the Atmoſphere at Sea, how to be determined 
by a Thermometer, by Dr. boerbaave, u. 484, P. 675. 

Greenhouſes, of Thermometers in them, a. 484, p 672, 
694. | | 

Grief, ſeen in the Countenance, 3. 4. p. 

Gronovius (Fred.) M. D. Mufte . 


Grubbs deftroying the —_ in 


— 


4-0 P. 451. 
ak, n. 484, p. 576. 


A Horſe- Cuſhions, as b as Cakes of Refin for 
a electrical Experiments, 3. 49, P. 162. 
Hales (Stephen) D. D. of Thermometers, u. 484, P. 693. 

Of one made A I Lands ibid. Remarks on 
Dr. Mortimer's Paper, ib. p. 694. | 


Haller ( Albertus) Prof. Med O Fabrice morbe is Ce 
. daveribus repertæ, u. 483, P. 527. 


Halley nn; LL. D. propoſed a Quickhlyer Thermo- 
meter, P. 681. 


Hami hon ( Hon. Charles) Deſcription of a Clpſydra ox 
Water-Clock, z. 479, P. 171. 


Hlardouin's 
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IN Dc E X. 


Hardbuin 5 oY Aniendment of Pliny's | Nat. . 
Ib. II. Gnomane, by Martin Faltae Ela; Fr. 


R & . 482, . 363 

Hauksbet's (Francs) or * London Thermometer, . . 
P. 79. 

Hayt not che Site. of Duty ja, 1. 470% P. 101. 

"bat increaſes the Motion Lehe Heart, 4 s. B. p. 65. 

a Scale of, by Sir I: — 2. 270, p. 824. 

1. 484, Pp. 680. ib. p. 750. Errata. 

Heart, its Mechaniſm, 5. b. p. 45. Its Diafole and Syſ- 
 tole, ib. 47. Its Motion increaſed by Heat, ib. p. 6 

— near Windſor, where are che Loam-P kus 1. 55 


P. 4 
Hicks 5 tes) had a Dee, in her Heart, and a ſcirrhous 

Uterus, u. 481, P. 2 OE 
Hill (ir. Fobn) of the " of * particularly of 

the Hypnum terreſtre, &c. u. ls P. 6a. 

ot Windſor Loam, #. 483, P. 4 

Hodeſow ( Jacobus) Via Comete Pekini, Obſ. n. A1 
Hoff man ( Frederic.) of the Sickneſs among the 
Denmark, n. 478, P. 7. 
Holly petrefied in Lough-neagh, u. 481, p. 314. | 
Hollyhock, Obſ. on its Farina fecundan; Mr. Badeock, 


. 479, P. 151. 
Hones or Whetftones, Iri rſh . 481, 7. 323. 
ace, S. 4. p. 58. 5 
Horns, Deers, extraordinary found in Jerkſbire, 1. 479, 


* 


1, 9-264. 
the Cows in 


Hope expreſſed in the 
P. 124. 


Horns Stags, foffil in Nt olk, u. 481, p. 21. 
Ha 2 large Stone Fe in the Colon of an, #. 48 15 
P. 296. 
2 Rev. . Greene, the Os Pubis ſplit by a Start of 
1. 4 
Howell (Mr. Gee) ** French Priſoners poiſon'd at Pem- 
broke, u. 480, P. 227. 


of extraſting a large Stone by an Aper- 
ture in the Urethra, u. 480, p. 215. * * 


1 3- Bay, Diſcoveries there towards a N. W. Paſſage, 
u. 483, P. 471. 
Humfre 


LXN7DGEME! 
— 1 — of * Grubs | in * deftroys 
ing the Graf: rel by N. ae.” 
Hygrometer impro r. aun 1. 479% 2 rh. 


18 
, AGE iy) Glaſs Tube a * ons. n. 479; p. 761. 


Hygroſcope improyed by Mr. 2. 479» P. 95+ 
— 5 triaoia s, bac ofthe Mer of ita ſeed- 
ing by Mr. Hall 1. 8, 1 


I tone, 1 1. 4845 p. $78. 
ce | clefrity d, 1. 478, 2 26. N 58 Spixix 

. 2. 
flat bite 10 PB 5. 4. p. 46. 


1725 ſeen in the Face, 5. a. p. 70 


ewe 


9 * 


HFrycocł, or Tree- beetle, ». . 9.3 : 
eſuits, or Les peres de la 12 2 J eſus, OMe matbe= 
matiques, aftrenons, & e. tirtes: des Livres ꝗ— * 
3 Vob 1729, 1752 cited, . _ 4 
— rk prevents catching Cold, We. 478 7 7.3. 
Indian Poiſon on the River Amazons, #. 482, p. "> 
* s, what Stones the Antients uſed for them, x. 483 37 
502 
87 obigen (i.) had a Spina von, =. 480, 2. 458. 
in the Countenance, 5. 4. p. 72. 
reland, of ſeveral Petrefaftions there, #. 48 15 "Y 30 5 
i 18, c. 
* a Rod of it, the Difference of its Length detween 
red-hot and cold by Dr. Derbam, u. 484, f 683, 695. 
— not brirtle,, melted by Pit-coal, u. 482, p. 371. 
922 ting d with Copper, not che Turquois, 1. 482, p. 430. 
Furin ( Jacobus) M. D. Principia dynamica, five Prim ipia 
Mic banices metaphyſica, , „N 103. 


Ramen Belluga Ruſſiò, a fort of Sturgeon, 1. 483, Þ. 452. 
r dico ver d by the Raſßans, u. 482, Pe 2 
483, P. 471. 


Kae, oo forme, cortice verruceſo obaut3um Raii, 
1. 478, 
Kidney, Lala in them; from Mr. Lucas u. 483, P. 465. 


King 


IN * x. 


King e (Sir Edmund) pf Ants ra ung. 
King Obſ. on fr u. N pl ical Ex 

by magneti 
Aug is pat oxy þ „ . 45 5. e dey ee 


E Thomas) of rhe Situation 
: ect Bulk anc Weight? #. 479, 
wy 1 


"of m Deen Hori, a. 


q 


P. 124 


| " 1. 

TLugriſb (Brown) M. D. the e age on Mad: 
cular Motion for 1747 alter *. Of. The N r 
it, 5. 6, p. 1 

Laughter in the Countenance, 5 4. P FT 372 

2 gt a Thermometer made of a Ts Ha 


Legs, Lg break off their c own at Fele, 1. 48, p. 7%. 

Letbueitz. (G. G.) Specimen dynamicum, u. 479, P. 103. 

Libella, of a Sort of it by Mr. Collinſon, a, 481, p. 329. 

Lightuing cauled by Electricity, by Mr. | . #, 48s ) 
DP. 212. 1 

Lime, dead Cows 31 in it, #. 480, 5. 244, 226, 

Lime- water relieves the St 1. 483, p. 463. 

Lips, their Muſcles, 5. a. 2 + « | * | 
Lixiviam Sapopis taken inwardly for the Stone, 2 478, 
P. 36. 

Loam, an Account of Windſor, by Mr. Hill, n. 483, p. 458. 
* (Theophilus) M. D. Letters concerning the Plague, 
8, P. 7. 
Londes rough, not the Site of Delgovitia, . 479, p. 103. 

2 or! the Countenance under various Paſſions, s, a, p. 32, 
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Tucretius 


IND E X. 
Tucretias of the N . 10. 


. 2 ) Obſ. on Viper: ſlipping their Skins; at 3 ; Monihs 
old, n. 483, p. 534. See Mortimer on 

Machine for raiſing Water, draining, &c. where there is 
no Head of Water, and the Current flow, u. 478, p. 1. 


* for ſounding the Sea, by Maj. Cook, . 479, P. 
4 


Mac- mabon (Mary Anne) calculous Concretions in her 
Kidney, u. 483, P. 465. ay 8 
"Mahbogany-Tree deſcribed, n. 484, p. G00. 
Male volence ſeen in the Face, 4. 4. P. 67. = 
_ the Bones of one foſſil, z. 481, p. 282. 
baneel-Tree, its Poiſon, . ». 484, p. 0 AY 
* ſeveral Stones found in the Inteſtines, ». 48 T, p. 296. 
Mare Andrew) Quotations from him, 5. 4. p. 80. 
Maſon (Rev. Mr. Charles) concerning Speſter melting 
Iron with Pit-coal, and a burning Well ar broſeky, 
. 482, P. 370. 
Maj-Ey, an Accbùim of by Mr. Collinſon, n. 481, P. 327: 
| Mechanices Principia  metaphyſica,.. ab J ac, Jurin, . 4795 
P. 10 
Men, 2 of an extraordinary Bulk and Wei ight,; 2 47 9. 


P. 16. 

Mendes da Cofta (Mt. Emanuel ) of the dale 1. 48 25 
5. 397. 

Mercarius ſub ſole wiſts Gieſz, Nov. 5, 174 3, 2 Chript 

Lud. Gerften. u. 482, p. 376. 

Mitallin Thermometer invented. * Dr. Mortimer,g. 484, 
p. 684. Of Lead by Dr. Hales. 1b. p. 643. N 

Metaphyfica Mechanices Principia, ab _ b *. 479, 
2. 103. 

Meteopoſcopy, its . “ 4. 4. pr. i. 

Migratiun of N Mr. Catath, u. 483 TY 

Miks (Rev. Henry). D D. ract of Mr Goal * 
Account of Engliſh Ants, n. 482, p. 351, Zr. 

— of the Difference * Cold marked 
dy a Thermometer kept within Doors, or without in 


the open Air, n. 484, P. 613. 
Miles 


IND E X. 
Miles (Dr.) ſome electrical Experiments, 2. 478, f 53. 
— ſome electrical Obſ. #. 479, p. 158, 160. 
| of the Effe&s of a Cane of black Sealing- 
wax, and of a Cake of Brimſtone, in electrical Experi- 
ments, #. 478, p. 27. | 52 
— — of electrical Fire, 3. 478, p. 78. 
— —— of the Electricity of Water, u. 478, p. 91. 
Milk of a ſick Cow, Remarks on it, ». 478, p. 4, 5. 
Miller. (Mr. Fof.) a 2 of 50 Plants for the Vear 
1744. #. 480, p. 213. for 1745, #. P. 597. 
Millers or ne u. #444 — 82 | 
Millington, the Site of Delgovitia, u. 479, f. 100. _ 
Milner (Jobs) Eſq; of dead Cows buried in Lime, u. 480, 
P. 225, 226. | | 
Mirror, Mr. de Buffon's, which burns at a great Diſtance 
like Archimedes s) u. 483, p. 493) 495. 
Monnier (Guil. le) jun. M. D. rical Experiments, | 
n. 481, P. 247. Memoir of Electricity, ib. p. 290. 
Obſ. on his electr. Exp. #. 482, p. 388. 
Aon, eclipſed Cor Leonis, March 12, 1747. 2. 483, p. 455. 
——-its Motion by Mr. Dunt horne, u. 482, p. 412. 
Moro ( Anton. Lazzaro) De Croftacei ed altri marini as, k 
c.)he ſe trovano ſu monti, Venet, 1740. an Extract of it - 
by Mr. Zollman, u. 479, P. 163. 3 
Moroſeneſs of the Looks, 5s. a. p. 67. 3 
Mortimer ere M. D. R. S. Secr, of the Diſtem- 
r amon Cows, 3. 478, p. 4. 
W — ad — * * the tenth Set of 
ande Natural Hiſtory of Carolina and the Bahama i 
8, 1. 484, P. 599. | | & 
as hot Obſ. on Vipers ſlipping their Skins 1 
at 3 Months old, 2. 483, p. 134. — 
fa Metalline Thermometer invented 
by him, u. 484, p. 672. of the ſeveral Thermometers 
now in Uſe, ib. p. 675. of governing the Heat in 
Chemical Experiments, ib. p. 692. 1 
8 on the Turquoiſe Stone, u. 482, Pp. 429. 
Aaſſes, of their ſeeding, by Mr. Hl u. 478, p. 60. 
C | Mouth, 
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Mouth, its Muſcles, 5. 4. fd 28. Hrn. 
Muſca tripilis Moufet. Tale e, 1. . a8, 0-329 | 
Maſc henbroek (Mr.) Exper. in Electricity, 2. 478, p. 60. 
ä — — electrical Exper! tment wh a rn, 
a. 481, P. 252. 
Miſcle chemically analyſed, its Contents, $. b.-p. 3. 
in its Motion grows leis, 5. 5. p. 27. Owing to 
2 Aber, ib. p. gol * their Action, 
za 
Mails * rhe Face, 4. 4. p. 6 ond... Coceygens of . 
lg, ib. p. 5. Of the Eyerlid, tb. P. 10. E. 
Nole, ih Lips, ib. p- 26. 
5 ae, t ibres, be Coheſion, Tenſion, and Elaſticity 
J. b. P. 1— 20, 
— —— tubular, ib. p. 20. The velichlar Hypo- 
theſis s rejected, 4. B. p. 25, 28. 
Muſcalar Marian, Lectures fot 1746. by Dr. Parſans, after | 
7. 481. For 1945; by Dr. Lang tiſb, after u. 484. 
Mauſic of the . Ancients, f the various Genera Pecies 
of. it, 3. 481; p. 266. 
one having no Ear narurglly, fingiog when. under a 
Delirium, by Dr. Deddridge, u. 484, p. 596. | 
be wrote S by a Machine 
Mr. Creed, communicaed IF 


—Ce e Pieces, to 
invented by the Rev: M 
Mr. Freke, u. 483, p. 445. 
1 Dr. Parſons. of the Ltles of i ir, 1. 475 9. 5. 

Mſtela foffilis, a Fi B of it from Dr. 6 43 


5. 11. 
N. 


Needham ( Mr. Turbervill) concerning ſome new Gefrical 
Experiments made at Paris, . 481, p. 247. 
- — ot a new Mien n by 
Mr. Buffon, #. 483, N 499. 
Need e, an electrical, à. 479, P. 99. 
Nervous Capillamenta are Cylinders, 5. b. p. 23. 
Newton (Sir 2 his Scale of Heat and Thermometer, 
. 270, P. 8 45 p. 6850. See Errata, p. 75 
Mollet (Monſ. TAbbej electrical Exper. . 481, P. 256. 
Non- 
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2 Obi. of 75 Electrici to, Mn 
Watjen's Obſ;, on NM. * Monnier N | 


Norfolk, Obſ. on the Precipices Ch on the N. E. Sea- 
coaſt, u. 481, p. 275. Of the 5 1. 483, p. 467. 


Noſe, its Muſcles, 4. a. p. 24. 
Nova. Zembla, ag Idand, A, "ys P. 4323. 


Obelizgk 30 Feet high in Lage. Chureb- yard, 1. 479) 
p. 101. 

Qenanthe aguatica ſucco vi 17900 crocante, Lobel. its poiſonous 

Effects, J. 480 s. P. 227. 

Oldenburg (Henry) Eiq; a Letter to him of n 
Echoes, 2. 480, P. 219. 

Ovid of che Plague, . 9. N ö 50 1331 


= 


Painters Eng Eng liſb vindicated, A 4. pr. iv. 


Pajjey, ſhaking, explained, s. b. p. 38. 
Parſley, wild, a Poiſon, u. 480, N. 246. 75 
Parſucppe, with parrow Leaves, Water-, a Poiſon, #. 480, 


P. 246. 
N (Fames M. D. the: Crooncaw Lectures on Muſcu- 


lar Motion for dert after 1. 481. On Phyſcognomy, 


5. 4. p. I. 
— of che dead Cows being buried in 
Lime, 1. D. 224. 
of Margaret Cutting, who ſpeaks 
| without a Tongue, u. 484, P. 621. . 
— — — = ot the Efte&.ofMusk, v 478, p. 75. 
Paſſage, Birds of, by Mr. Catesby, u. 483, p. 43 J. 
n Qbſ. on its Farina fecundans, by Mr. Bad- 
cock, u. 479, P. 154. 166. | 
Paſſions as expreſs d by the. Countenance, S. 4. P. 32. Le 
Brun, 10. p. 40. 
Paſte, Eels in it viviparous, u. 478, p. 67. 
Pebbles, their Formation, by Mr. Arderon, u. 48 35 P. 467. 
Pekini Of. Vie Comete Mart. & April. dre wr 481, P. 264. 
Pembroke, ſome French Priſoners eie there by Oenane 
the, u. 480, p. 227. 


— — 


VVV 


= -_ 


SCG SSSS  <rwcny 


_—_ 
„ 


— 1 — — * * © w—- N —— -- < a re * — * 4 _ -z- — 223 


— 


| 


1 N D E x. 
Pentney (Thbo.) had a Spina ventoſa, n. 480, p. 195 Yo 
Pepuſch 0 oh. Chriftoph.) Maſe D. of the xc. Ge- 
Species of Muſic among the Ancients, n. 481, 

P. 266. | 92 == . * 
PHilence among the Cattle, Sc. ». 478, p. 9. 
Petrefactions, ot them, by Dr. Fotbergill, J. 481, P. 327. 

by Dr. Berkeley Biſhop of Cleyne, ib. p. 325. 
Petrifaftions of Lough-neagh, by Mr. Simon, u. 481, p. 305- 
— ——  —- of marine Bodies owing to Fire, #. 479, P. 163. 
Phaometer, an Inſtrument ro meaſure Light, x. 483, p. 495- 
Phoſphori quamplurimi nuper detecti, per Jac. Barth, Bec- 

cCarium, u. 478, p. 81. | 
Phy/iognomy Lectures by Dr. Parſons, 4. a. pr. i. How 
tallacious, #b. p. 36, 37. A Liſt of Authors, 1b. 
Pit-Coal melts Iron not brittle, ». 482, p. 371. 
Plants, a Catalogue of 50 for the Year 1744. by Mr. Fe: 

Miller, u. 480, p. 213. for the Year 1745. #. 484, p. 597. 
Plinii Hi. Natural. Lib. IL I 74. de Gnomone correctio 
p ger 3 — Pref. R. F. . 482, p. 365. - 
Poiſen, the Oenanthe aquatica a great, n. 480, þ. 227. 
— among the Indians on the River Amazons, u. 482, 
P. 408. . 
Pohpus at the Heart, x. 481, H 285. 
Porta (Jchn Bapt. a) of Phyſiognomy, 5. a. p. 40. | 
Pox, imall, the Peruvian Bark good in it, 2. 484, p. 583, 
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Prickkbag, alias Prickleback, a Fiſh; Obſ. by Mr. Arde- 
ron, u. 482, p. 424. ; 
Pride (een in the Looks, $.4. p. 68. 
Pump, a Fire-, by Electricity, #. 484, p. 744. 
Pyrorganum electricum Winkleri, #. 483, p. 497. 


Onadrantis aſtronomici muralis idea nova per Chriſt. Ludov. 
 Geriten, #, 483, p. 507. | OR. 
Luickſet Hedges carried from England into Sweden, u. 
4835 f. 442. LE | | 
Dwick/iboer ſhaken in a glaſs Tube, its Light cauſed by 
Electricity, u. 478, p. 58. . 
4 . . R. 


INDE x. 
"RY en e 
Rage ſeen in the Countenance, 5: 4. p; 71; wi gt 
Rain ſometimes does not make the Air moiſt, 2. 479, p. 161, 
Rattle-ſnake, of Mr. BreimaP's being bit by one, 3. 479, 
K wr wr ore * 
Reaumur (Mr.) his Thermometer, 3. 484, p. 679. 
Reid (Mr.) of a Perſon cut for the Stone the lateral Way, 
n. 478. p. 33: : 
Revenge in the Looks, s. 4. p. 71. | 
Reverence or Veneration in the Face, 5. a. p. 53. 
Riſus Sardonicus, 4. a. 1 74 | 
Robins (Mr. Benj.) a Letter to him, that the EleQri- 
city of Glaſs diſturbs the Mariners Compaſs and nice 
Balances, u. 480, p. 2422. 
Rudflone Church-yard, a large Stone 30 Feet high in it, 
Ruiz Hege in fr f Water, a; #. 478, Þ 
ept in a Jar of We ; n. P. 25. 
Ruſſians, their Diſcoveries on the N. E. Coat of 4fa; 
A. 482, P. 421. . 483, P. 471. | 
Rutehefter * che Roman Wall, an ancient Inſcription 
there by r. Taylor, u. 482, p. 34. 
Ruſtica, de re, Auctores, of the Peſtilence among Cattle, 
95 478, P. 9. | 


S. 

Sadkir's (Lady) Lectures, ſee Croonean. 
Salter (Rev. Dr. Samuel) of the Bark preventing catch- 

ing Cold, 2. 478, P. 3. wy ION 
Salts their Eryſtallization, #7 # %; You 
Sanctus (Severus) de mortibus Boum, n. 478, p. 10. 
Scarabæus arboreus vulgaris major Raii; its Eruca deſtroy- 

ing the Grafs in ＋ N n. 484, P. 578. 

Scorn and Deriſion in the Countenance, 5. 4. p. 64. 


* black, its Effects in Electricity, #. 478, p. 28. 


SeneFutis veſtipia rara. n. 483 2. 528. 
1 , * Sheldrake, 
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Sheldrake (Mr. Timothy) his Tables of Climates, and Heat 
and Cold for Green-hogfes cited, n. 484, p. 672, 694. 
Shells, Strata of, at Cant White ae * 481, P. 279. 
Sheripeed (Mr. Fas) of the minute Eels in Paſte being 
„ WVyjparous, & 478, GM oo 

uity in England, u. 


| Shoes, Leather ones, r — 
484, f. 571. Long pied ones, bp. eee 

Schepjen the marvellons Cold there, . 484, f 682. 

| Simen (Mr. James) of the Petrefactions of 

in Ireland, u. 481, p. 305. | 


ougb-Neagh 
Simpſon (Mr.) cut tor the Stone in the lateral Way, 
u. 478, P. 33- ens e 
Siphauculgs, oh the Nautilite, , 482, p. 398. 
Skeleton ofa Man tall, . 494; „ 2889. 
Sloane (Sir Hans) Bart. of a curious Sea-Plant ; Fate 
marius, fapellifornus, yortice verruceo obduttug, u. 478, 
P. 51. : | 
Snake, Rattle, Mr, Breima bit by, one, u. 479, p. 147. 
Jes Alicans 3) relieves che Stone, 3. 4335 P. 463 
orrow of Countenance, 5, A . 7 77. 
Honit terell Se Eſq; to Mr, Henry Oldenbung. of ſome 
extraordinary Eceboes, n. 480, p. 219. | 
Suinting, the Occalion of it, 3. a. p. 23. 
Sparrow, one kill'd by Electricity, x. 481, Pp. 262. 
Spelter, the Cylinder of a Fire-Engine made of it, x. 482, 
+" | 
as 1 Obſ. of one by Mr. Amyand, u. 480, p. 193. 
Spirits of Wine kindled by Ice electrify'd, 2. 478, p. 56. 
_ by Iran not quite red-hot, ib. p. 57. 
Sponge, ſtopp'd Blood in a Wound, x. 478, p. 33. 
Stags Horns, foſſil, in Norfolk, a, 481, p. 2817. 
Stone 30 Feet high in Ruge Church-yard, x. 479, P. 101. 
— of a Perfoncut for ĩt in the lateral Way, a. 478, p. 33. 
the Eflects oi Lixivium Saponis taken for it, 2. 478, 
* reliev d by Alicaut Sap and Lime- mater, 1. 4835. 463. 
—— 2 large one extracted by an Aperture in the Ure- 
tra, 8. 480, p. 215. . 8 
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end, curting for 1 after the bigh nnen dy Dr. & 

Cat, u. 1 

— 58 in e ul. Blader of > Dog, by Mr. Ridge, * 482, 

5.3. 

— a large one found m the Cube of an Horſe, n, 431, 

F. And ſeveral in the Inteſtines of a Mare, 16. 

— by its Analyſis more —_—k Hartſhorn than 
the Calculus —— ib. P. 300. 

Sromeclifts, two Brothers of an extraordinary Bulk and 


Weight, 3. 479) p. 102, 

Stones, precious, on ſuch as the Aicients uſed to 
engrave on; by Mr. Dingley, #. 483, Pp. 1222ꝓ. 

— oriental and occidental, 2. 483, p. 505. 

Sulphur, its Effects in . 4, N 31. 54. 


Suſpicion viſible in The: „ 4. 4. P. 69. | 
x | 3 * * . b 1 | | 
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Roman Wall, 3. 4825 P. 344 = 

Tears of Joy, 5. 4 N . 1. 

Templeman (Peter) M. D. of a Polypus at the Heart: ; aid 
of a ſcirrhous Uterus, u. 491, Þ. 285. | 

Terror and Fear in che Countenancey 3. 1 95 * w 

Theobatds ( 2 P, | Bigg of che iner 1 7 
per among the Cows, 3. 478, 7 

Thermometer, a metalliue one, invented by Dr. Ae, 
484, F. 686. one made of a Rod of Lead, by Dr, 

Hales. ibid. p. 693. 

Thermometers, the — of the De grees of Cold 
mark d by one withp-dogrsy ox, without in the open 
Air, by Dr. Miles, u. 484, P. ig. 4, 

———— of theit, Uſes in various Trades, ; ib.'p. ED 

——— of the ſeveral Sorts now in Uſe, ib. p. G. 

bow they may be uſed to determine the 
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Gray ity of the  Arcolphere at Sea, by Dr. n 


. 484, P. 675. 
Thuilleries, the Baſon there electrified, #. 481, P. 291. 
Zrembley, 
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Tin Tube, ad Glaſs of War: is Efefts when electri- 
fſied, u. 478, p. 59. | 
Dongue, N o-* 4 ſpeaks without one, 4. 434, * 1 FRY 

Tremblay (Mr. Abraham) of fe be Spacies of mall War 
Inſects of the Polypus kind, #. 484, p. 627. 


of the Light —_ by * 
ſhaken in a Glaſs Tube, proceeding from e. 
u. 478, p. 58. 
2 ar uſed againſt the Bite of a Rattle-Snake, . 4795 
148. 
Ligue Stone; Remarks on it by Dr. Mortimer, a, 482, 
P. 429. | v. 


Varduli, a people of Spain, u. 482, +. 45. 

Vegetables affected by Electricity, =. 482, p. 373. | 

Vena cava inormiter anguftata, ſpermatica dilatata, u. 483, 

2 

Ns in the Countenance, 5. 4. p. 53, 

Venus, the Phenomena repreſemed i in an Orrery, by Mr. 
Ferguſon, #. 479, P. 127. 

Veficular Hypotheſis of muſcular Motion rejected, . b. 

- Þ. 25, 28. 

Niers lip their Skins at 3 Months 1, 1. 483, f. 535. 

Virtue to be ſeen in the Looks, P. 52. 

Viſcerum ſedes mat æ, per pr Johan, 'Fothergill, u. 478, p. 1 1. 

Ulla (Don Antonio ae) the Poiſon among the Indians 

on the River pb ey 1. 482, p. 408. 

a ſcirrhous Tumour ww” 1. 481, p. 285. 
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Wal (abs M. D. of the Uſe of the Perwvias Bark i in 
the Small-Pox, =. 484, p. 583, 593- 

Water, the great Band of Union even in the drieſt Bo- 
dies, s. B. p. 

— its Electricity, 3. 478, p. . 91. 

Water-Clock: invented by the Hon, Charles Hamilton Eſq; 
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| | | 
Water-"refſes, long-leav'd, a Poiſon, u. 4b, R 
Water-P on,n, 480, p. 26. 


ahnep with narrow Leaves, a Poi 
Watſcn (Mr. Wm.) Account of Beccarius's Book de Phoy- 
phoris quamplurimis detectis, Bonon. 1744. 480. u. 478, 

2 81. | | | | | | 4 
2 — — Experiments and Obf. of Electricity, 
n. 478, p. 41. 2. 484, P. 695, 704 
Obi. on M. le Mennier the younger's 
Paper on Electricity, a. 482, p. 388. | 
— — ——- Ov. on the Oenantbe aguatica, ſucco vi- 

roſo crocante Lobel. and of its Poiſon, &. 480, p. 227. 

Weather-Cord improved by Mr. Arderon, u. 479, p. 169. 
Welch (Laurence) his Caſe, the Stone, #. 478, p. 36. 
Well, the blue, 3. 490, p. 223. ; 
—— 2 burning, at Broſely, u. 482, p. 371. 

Wepfer (Job. Fac.) contounds his Cicuta aquatica with the. 
Ocnanthe of Lobel, u. 480, p. 231. 

Weredale, of a Cavern there, u. 480, p. 223. 

Wheel for Mills, a Water-, by Philip Williams, u. 478,p. 1. 

Whiſpering Places, 3. 480, p. 219. 

White Matter, that floats in the Air in Autumn, how pro- 
duced, u. 482, p. 428. 

White-Thorn carried out of England into Sweden, u. 483, 


Allie, Fw his Water-Wheel for Mills, 2. 478, p. 1. | 

Windſor Loam, an Accouut of it, by Mr. Hill, u. 483, 
in 458. Iis Uſes, ih. A Succedaneum for it, ib. p. 462. | 
inkler ( ohn Henry) of Electricity cauſing Fevers and | 
Bleedings, and Lightning, 2. 480, p. 21 1. 
— — Frrorganum electricum, u. 483, p. 497. 
Wolfus (Chriftian.) ds Dynamice, u. 479, p. 114. | 
Wood does not contract lengthways with Cold, 3. 484, | 
Oh. = 55 | 
——  petrehed in Lough-neagh, u. 481, p. 315. | 
Mood (Fobn) Eiq; a Briſtle in his Foot, ». 480, p. 192. 
Woodward ( Fohn) M. D. his Notion of the 'Turquoiſe 
u. 482, p. 430. | 
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7% 40 Te ree, of i its Aur na fam, by Mr. Bala, 1. 480, 
. 189. 
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